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PREFACE TO FIFTH EDITION 


In preparing the fifth edition of this vtrork, the text has been extoisively 
revised. This has entailed a large number of changes throi^hout the 
book. Major changes have been made in the section dealing with the 
digestive system in cattle. 

That part of the book dealing with clinical laboratory methods has 
been re-cast. In the course of this re-arrangement the chapter on the 
techniques used in clinical chemistry has been revised and somewhat 
extended, while that on clinical haematology has been curtailed to a 
description of techniques. These chapters arc followed by a new chapter 
on the application and interpretation of clinical laboratory methods as an 
aid to diagnosis. 

A colour frontispiece showing the various forms of white blood cell 
serves to illustrate the re-cast chapter on clinical haematology. 

Dr. J. G. Campbell has revised the chapter on the diagnosis of poultry 
diseases. 

I am indebted to Mr. E. A. McPherson for his help in revising the 
chapter dealing with allergic reactions and to Mr. H. S. McTaggart for 
his help in revising the chapter on clinical helminthology. 

I wish to thank Mr. R. Brown, my chief technician, and Mr. R. Hood, 
Head of the Photography Department in the Royal (Dick) School of 
Veterinary Studies for the production of the colour photo-micrographs 
used in making the frontispiece. 


Edinburgh 


G. F. B. 
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CHAPTER I 

INTRODUCTION 


General Diacussion 

Development of Symptoms and Signs 

Disease — Lesion — ^Functional Disturbance — Symptoms — Signs 
Methods of Examination 

Inspection — ^Palpation — ^Percussion — ^Auscultation. SmeU. Other 
diagnostic procedures 

GENERAL DISCUSSION 

The wide scope of veterinary science, including as it does all the domestic 
animals, presents the veterinary clinician with a great diversity of problems 
in diagnosis. While diagnostic methods may be equally applicable to 
the various animal species that the veterinarian is called upon to examine , 
the anatomical, physiological and pathological differences between them 
modify the results obtained by the application of these diagnostic methods 
to animals of different species. 

As the economic and national importance of veterinary science depends 
principally on the service rendered to the conununity by securing and 
maintaining the health of farm animals, attention to the needs of smaller 
pet animals must occupy a subsidiary, though not unimportant, position. 
But it is well to bear in mind that the preservation of the health of pet 
animals is essential to the safety of the community that houses them ; 
further, the good health of these animals may be a useful factor in main- 
taining the morale and happiness of the populace. 

The basis of the study of clinical methods must be a sound knowledge 
of anatomy, physiology and pathology, as well as an intimate acquaintance 
with the appearance and behaviour of the animal in normal health. 
Some of tUs knowledge can be acquired in the class room, dissecting 
room and laboratory, but at least part of it can only be secured by actually 
working with the various species of animals ; it follows that a period 
of some months spent living and working on a farm must form an essential 
part of the preliminary education of the veterinary student. 

Only when he has become familiar with the normal animals that are 
to be his patients, should the student turn his attention to the abnormaL 
In the ledture room and laboratory he learns of the causes of dise a s e 
and the changes that take place in the tissue as a result of disease processes. 
In clinical science there is to be found the means of co-relating these 
processes with the deviations from normal health that permit the existence 
and character of abnormalities to be recognised and identified in ffie 
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living animal. In many inatances it ia a matter of importance that what 
appear to be relative^ minor deviationa from the normal are promptly 
and correctly interpreted. Thia can only be done if the individual 
clinician ia intimately famili ar with hia patienta in good health aa well 
aa in ill health. 

Diagnosis may be defined aa the art of recognising a diaeaae and 
of distinguishing it from other diseases. The first essential step in 
dealing with any disease must be the establishment of a diagnosis, for 
the nature of treatment, control measures and prophylaxis all depend 
on the diagnosis. 

To-day preventive medicine is an extremely important part of the 
activities of veterinary science. There is every reason to believe that 
there will be a great extension of the section of veterinary science devoted 
to the maintenance of animal health. Tliis service to the community 
entails the control of epidemics and the prevention of their development 
by means of the provision of immunity where possible, and by means 
of hygienic and veterinary police measures. In some instances the cause 
of disease is found to be a dietetic deficiency, correction of this will 
remedy the condition. Methods applicable to one disease may not be 
effective in dealing with another, so each disease or outbpak of disease 
necessitates the selection of methods that have been found to be most 
suitable to treat, control, or prevent that disease. This selection can 
onty take place after an accurate diagnosis has been formed. The 
diagnosis in most cases is made in the first instance on one individual 
animal, thereafter its existence in other animals in the herd or flock 
may be confirmed. Obviously diagnosis in cases of this kind is the 
determining factor in deciding the procedure to be adopted, and so the 
development of preventive medicine has emphasised more than ever 
the importance of diagnosis, and it might even Iw contended that accuracy 
in diagnosis is of greater economic importance in the control and pre- 
vention of epidemics than in the treatment of individual cases. 

Dii^osis in any animal — ^including man — ^may be diflicult, but there 
are certain inherent difiiculties in veterinary diagnosis that are either 
absent or not frequently so pronounced in the case of human patients. 
The veterinarian’s patients do not co-operate with the clinician in his 
endeavour to determine the site and nature of disease, in consequence 
the clinician is entirely dependent on his own powers of observation ; 
further, on account of fear or pain caused by the examination, the patient 
may actually obstruct the examination. The drcumstances in which 
the animal is placed may not be conducive to a satisfactory examination : 
the byre or stable may be dark, the animal may be loose in a field, and, 
before an examination can be made, it is necessary to catch it and secure 
it, thereby greatly exdtmg and disturbing it. Most of these diflkukies 
can be overcome or greatly reduced by the exercise of patience and 
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peneverance. Quietness, sod as far as possible, gentleness in handling 
the animal will be found of material asaistanoe in securing a tfamoo^ 
and satisfactoiy examination of the patient. 

Hk dinicsd examination of the patient may in many cases reveal the 
nature of the malady from which the animal is suffering, but in other 
cases it is necessary to employ one or more of the various aids to diagnosis 
that are available. It is usually found that the nature of the aid to be 
empl<^d will be indicated by the findings of the dinical acamination ; 
some of these aids may be applied by the practitioner himself, but offiecs 
require the focilities provided in a laboratory. The veterinarian very 
frequently requires to make use of allergic reactions, such as tuberculin 
and mallein tests : these tests are employed not only as an aid to diagnods 
in an individual dinical case, but as they can be employed to detect tum- 
dinical cases are also an essential part of any scheme for the eradication 
of tuberculosis and glanders. The eradication of glanders from Great 
Britain was made possible by the mallein test used as a means of detection 
of animals infected with that disease. It was by means of the mallein test 
that glanders was kept under control in the British Army in the war of 
1914-1918, and by means of the tuberculin test that bovine tuberculosis 
has been eliminated from several countries in various parts of the world. 

The identification of the causal organism may in some cases be the 
only means of establishing a diagnosis ; thus the diagnosis of anthrax 
in cattle is dependent on the demonstration of Bacillus anthracis in the 
blood ; the presence of tuberculosis of the udder can only be determined 
with complete certainty by the demonstration of Myc^acterium tuber- 
culosis in milk withdrawn from the affected quarter or quarters. While the 
veterinary practitioner nuy himself carry out a microscopic examination 
for tubercle bacillus, he will often find it necessary to submit material 
to a biological test, and for this purpose material is forwarded to a bacterio- 
logical laboratory and is there injVcted into guinea-pigs. In order to 
differentiate the various forms of bovine mastitis a bacteriological exam- 
ination of the secretion from the affected quarter of the udder is required. 

The physical and chemical analysis of a specimen of urine is not 
only of value in the diagnosis of disease of the urinary system, but foe- 
quently provides valuable information regarding the functional activity 
of other tissues. Thtis the du^osis of diabetes mellitus in the dog is 
dependent on the findings of a luine analysis. Diseased states of the 
liver mxy produce changes in the blood and urine. 

Helminth infestations, especially in cattle, sheep and horses, nuy 
necessitate the examination of feces and the estimation the nunfoet 
eggs present in a given weight of feces. The diagnosis of parautic dun 
diaeases is dependent upcm the demonstration of tl^ causal parasite. Fof 
this puipose skin scrapings are prepared and examined noicroscopically. 

It may be necessary to submit-blood to a bacterkdogieal labcliwbMy 
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fw agghitiiifttion tests before a suspected diagnosis can be confirmed i 
this is the method employed in the diagnosis of bovine contagious abortion 
and in the detection of hens that are carriers of the causal organism of 
badllary white diarrhoea in chickens. Complement fixation tests are 
for instance used in die diagnosis of Johne’s Disease. 

Radiological examination of veterinary patients for purely medical 
reasons are largely confined to the smaller animals and are only regularly 
conducted in the dog and cat. 

Biochemical examination of the bloo^ with a view to determining 
the amount of certain constituents present in comparison with normal, 
may be required to establish with certainty a diagnosis that is otherwise 
doubtful. Thus an accurate estimate of the haemoglobin content of the 
blood may prove of value in the diagnosis of anaemia. On the other 
hand, in a ^sease such as hypo-magnesiaemia of cattle, it is necessary 
to form a diagnosis on the clinical signs, and carry out treatment at once, 
for to be successful treatment must be prompt in application. But with 
a view to confirming the existence of the h3rpo-magncsiacmia, samples 
of blood must be taken and forwarded to a biochemical laboratory, these 
samples being taken not only from the animal or animals that are obviously 
ill but also from other animals at risk, i.e. animals of the same sex and age 
exposed to the same environment as those that are ill. If the presence of 
a hypo-m^nesiaemia is confirmed appropriate steps, such as feeding a 
mineral supplement rich in magnesium, may then be taken to prevent 
the occurrence of further cases. The accurate di^nosis of trace element 
deficiencies in ruminants can only be achieved by the demonstration that 
the quantity of the element in soil and herbage is below the normal figure. 
On the other hand it is often useful to apply what has come to be known 
as “ test therapy.” That is to say specific treatment for the suspected 
condition is applied and if recovery takes place some confirmation of the 
suspected diagnosis is obtained. A satisfactory response to ” test therapy ” 
in an individual animal is not necessarily conclusive but effective response 
to the group application of ” test therapy ” obviously carries more 
conviction. 

Red blood cell counts, haemoglobin estimations and haematocrit 
readings provide the infomaation that may be required in the investigation 
of cases of anaemia. Differential white cell counts aure helpful in the 
diagnosis of occult infected processes and in the diagnosis of some diseases 
such as leukaemia and lymphosarconu, amd for a differentiation between 
myeloid amd lymphatic leukaemia. 

Finally, it may be that an irrefutable diagnosis caimot be established 
in a particular case imtil a post-mortem examination has been made. 
Even when that post-mortem examination has been made it may be 
necessary for chemical analysis of tissues and bowel contents to be 
amducted ; and it may also be necessary for material to be examined 
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by a pathologist and bacteriologist before the final diagnoris can be 
rrached. Thus in lead poisoning, as neither the symptoms nor clinied 
signs nor the post-mortem findings are conclusive, a chemical anafyaii 
is required to complete the diagnosis. The distinction between a chronic 
inflammatory growth and a tumour may only be achieved by the micro- 
scopic examination of sections of the tissue. Reference has already been 
made to the value of bacteriological examinations in diagnosis. 

Among domestic animals it may be necessary to maJke a post-mortem 
examination before the diagnosis of an enzootic disease can be confirmed. 
The existence of swine lever may be suspected on account of the history 
of the case, the symptoms and clinical signs, but a post-mortem examim- 
tion, to demonstrate the characteristic lesions of the disease, is essential 
to diagnosis. In helminth infestations in sheep, such as liver fluke in 
ewes, a post-mortem examination may prove the simplest and most 
accurate method of diagnosis of the disease affecting the flock as a whole. 

With such a diversity of aids to diagnosis available to the practitioner, 
their effective utilisation can only be obtained if the clinical examination 
is conducted in a methodical manner. It is obviously unlikely to lead 
to accuracy in diagnosis if the assistance of first one of these aids and 
then another is sought, until finally a tentative diagnosis is reached by 
the method of trial or error. It b therefore of the utmost importance 
that the criterb for the application of bboratory tests and diagnoris should 
be thoroughly understood. It b equally important that the interpretation 
to be placed on the results of the various tests should be clearly appreebted. 
Careful and methodical examination, coupled with a knowledge of the 
information to be obtained from the individual diagnostic aids will lead 
to their profitable utilisation. It must be borne in mind that these aids to 
diagnoris are not short-cuts providing an easy way to diagnosis. The basb 
of all diagnosis is still to be found in tl e clinical examination of the patient. 

DEVELOPMENT OF SYMPTOMS AND SIGNS 

Disease has been defined as an injurious devbtion from the normal. 
Tlus devbtion may consist of an organic change in the tissue of an organ, 
or the devbtion may consbt of a functional disturbance with no obvious 
organic change. Lobubr pneumoub obviously involves an organic 
change of the lung tissue, whereas cardiac arrh3rthmia may appear to be 
a functional dbturbance of the heart because the organic cha^ causing 
it cannot be demonstrated by an ordinary clinical examination but it 
may be demonstrated by an dectrocardiograph ; nevertheless in both 
instances the devbtion from the normal b injurious to the patient 

Lesion. — ^Pathological change in an organ or in part of the tissue of 
that organ leads to the production of a ksioH. Lesions on the aurboe 
of the body may be seen and handled as, for example, the OBdematous 
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atwelling of the limb of a hone aufiering firom acute apmndic lymphaugitu. 
On the other hand, the lesion may be situated in a tissue vrithin the 
body in such a position that it can neither be seen nor palpated in the 
living animal, for example, the lesion of chronic intenthial nephritis in 
thed(^. Macroscopic lesions can be seen by the mdced eye, but frequently 
important lemons are only microscopic in character ; even in macroscopic 
lesions it may be necessary to study the tissue microscopically to appreciate 
the nature and character of the lesion. The disease process leading to 
the production of these lesions may be ^ result of either inflammation 
or neoplasm (tumoiu*). If the process be inflammatory in character it 
may be suppurative or non-suppurative ; if the process is one of tumour 
growth the tumour may be benign or malignant in character. 

The presence in any organ or tissue of a lesion inevitably interferes 
with its normal function. In some organs the presence of even a very 
small lesion has serious effects on the animal, but in other organs the 
lesion may attain considerable dimensions before suflidently interfering 
with the function of the organ concerned to cause effects that will be 
noticeable to the observer; thus extensive damage to the liver may 
occur before the animal is noticed to be in any way ill ; chronic inter- 
stitial nephritis is usually present in a dog for some considerable time 
before its presence is clinically manifest. 

Functional Disturbance. — The disturbance of function, that results 
from the presence in an organ of a lesion, leads to the appearance of 
symptoms and clinical signs by means of which ijt is possible to recognise 
and identify disease. Similarly, functional disturbances that occur in 
organs within the body, without any gross lesions in the tissue of the 
organ concerned, give rise to symptoms and clinical signs by which 
their presence is revealed. 

A SYMPTOM is any evidence that indicates the presence of disease. 
There is some difference of opinion in regard to the classification of 
symptoms and their differentiation from clinical signs. 

Under one system symptoms are classified as subjective symptoms 
and objective symptoms. Subjective symptoms ate those that are 
perceptible to the patient only ; therefore, no subjective symptoms are 
available to the veterinary clfoidan. Objective symptoms axe those 

symptomatology of a disease is divided into (l) THE SYMPTOMS, 
those objective symptoms that are seen by Ae lay observer, and (2) 
1RB CLINICAL SIGNS, being those objective signs diat are appreciated on y 
by the veterinary clinician. . . 

Under the other system all S3nnptoms are regarded as ,, 

jeckive and theivdoie tmiie foU to be conaulenal k veterinary 
evidence of disease being 

or more briefly SIGNS. Thk system hss 



SYMPTOMS AND SIGNS 


7 


Undlr the fitst syMem evidence of disease is orandeied under 
the two headings exemplified below but under the seomd system the 
evidence is considered under the one heading of clinical signs. In order 
to avmd any confusion as between symptoms and s^s all recc^iniaable 
manifestations of disease may be dealt with under a common and simple 
heading Clinical Findings. 

(1) Symptom . — ^When an animal becomes ill it attracts attention to 
itself by alterations in its behaviour ttiat vary in character in the different 
species of animals, and also according to the nature of the illness from 
which the animal is suffering. A horse affected with colic shows evidence 
of the pain it is suffering by pawing at the ground with the fore feet, 
lying down, rolling and groamng; it may also break out in a sweat. 
A cow suffering from a comparable digestive disturbance tends to present 
a dull, stupid appearance, the only active action drawing attention to itself 
being a grunt or groan. A cow suffering from foot and mouth disease 
may be noticed lame and long strings of ropy salm are hanging from 
the mouth, which is being constantly opened and shut with a character- 
istic smacking sound. A pig with foot and mouth disease will be noticed 
to be acutely lame, but evidence of mouth lesions is seldom seen. As 
has been said, when on the surface of the body the lesion may be examined 
directly and its nature determined. But attention nuy be drawn to 
the presence of the lesion by an alteration in the function, or the product 
of the function of the organ involved, thus alteration in the appearance 
of a cow’s milk draws attention to the presence of mastitis in that 
udder, and examination of the udder will reveal the character and 
extent of the lesion in the udder. These deviations from the normal 
may be discerned by any observer and constitute the symptoms of the 
disease. 

(2) Clinical Signs . — ^When the veterinarian carries out a clinical 
examination of his patient after ob::erving the symptoms, he endeavours 
to determine the presence of further evidence that Will indicate to him 
the nature of the disease process. If, however, the lesion it situated 
within the body it may be impossible directly to examine it, but a know- 
ledge of the symptoms and clinical signs diat arise from the presence 
of a lesion in the organ, make it possible to recognise the presence of 
that lesion. Thus the symptoms in pneumonia indude cot^ing, 
respiratory distress, loss of appetite and rigors. Chnicsl exuninatkm oi 
the animd reveals accderation of pulse, elevation oS temperature, the 
respiratory movement last and shallow. iMxyucal examination oS the 
diest reveals abnormalitiea dtaracteristic of pnaimoiua. The evidence 
obtained by the general examination and physical exammstioo of dw 
dwst constitotes ^ dlnkal of titia dism#. The lattnuat under* 
etandfog of the a^nlfieanoe of dkioal signs must be based un « smiii;l^ 
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METHODS OF EXAMINATION 

Hie dinical acamination of patients necessitates the utilisation of 
twious methods of examination. As mtenogation of the patient is not 
possible in the domestic animals, the veterinarian is entirely dependent 
on his ability to ascertain by clinical examination the details of each case. 
It should be realised that each method of examination provides certain 
possibilities and also possesses certain lia^itations. These methods are 
applicable to both the preliminary genei^ examination of the patient 
and the detailed examination of the individual body systems that will 
become necessary following on the information obtained by the pre- 
liminary general examination. In all these methods continued practice 
will greatly increase the amount and value of the information to be 
obtained by them in the examination of the patient. The student must 
assiduously practise the methods for himself as no demonstration can 
take the place of his individual efforts to master them. 

These methods are as follows : 

I. Inspection. — Inspection entails, in the first place, a visual examina- 
tion of the whole animal, this being described as a general inspection. 
Subsequently this visual exammation is extended to include a detailed 
inspection of individual tissues and organs. 

II. Palpation. — ^The act of handling the tissues. Palpation consists of 
the application of firm but gentle pressure with the fingers ; one or both 
hands may be employed. By palpation information may be obtained 
r^arding the presence or absence of pain in particular tissues. If pain 
is present it may be possible, by palpation, to determine a point where 
there is the maximum intensity of pain. By palpation it may be possible 
to demonstrate abnormalities in shape, size, or consistency of organs or 
tissues. 

III. Percussion. — The act of striking a short sharp blow on a part 
of the body, with the object of provoking an audible response that 
will provide information regarding the condition of the parts of the body 
beneatii the point being struck. When the part is struck directly with 
the finger tips, the procedure is termed Immediate Percussion. When 
the fingers of one hand are laid flat on the part concerned and the blow 
is struck on these fingers with the other hand, the procedure is termed 
Mediate Percussion. The fingers lying on the part must be maintained 
in the same relative position to the part, otherwise the character of the 
sound mil be altered. Percussion may be carried out with vigour when 
it is known as Strot^ Percussion ; it may be carried out gently when it 
is known as Weak Percussion. 

In place of the fingers percussion may be performed with two instru- 
ments known as a plexor and pleximeter. The plexor is a form of hammer 
used to strike the pleximeter, which is a circular disc with a smaU rim 
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round the edge, this being laid flat on the part nrith the hoUow aide next 
to the skin, llrere is considerable difierenoe of opinion among veterinary 
clinicians as to the advantage to be gained in the examination of tiie 
domestic animals by the use of the plexor and pleximeter instead of the 
Angers. 

It should be realised that the thick coat and the heavy chest or 
abdominal wall in some of the domestic animals may mitigate against 
percussion providing the measure of information that might be desired. 

IV. Auscultation. — ^The act of listening to the sounds produced 
by Amctional activity in various parts of the body. Auscultation may 
be carried out by direct application of the ear to the part. There are 
obvious objections to this method ; the friction between the clinician’s 
own tissues and the animal’s coat may create abnormal soimds interfering 
vrith the examination. The animal’s coat may be soiled with dirt or 
skin secretions, it may be wet with rain or sweat, or the dun may be 
infested with parasites, such as lice or noange mites or ringworm. It is, 
therefore, preferable to use a stethoscope. After the technique of using 
the stethoscope has been mastered, it will be found that much more 
accurate results are obtained by its use than by the naked ear. 

The most satisfactory and most suitable form of stethoscope for 
veterinary practice is the binaural type. The chest piece should be 
Atted wiA a rubber cover so that the hard ebonite portion does not come 
directly into contact with the hairs of the animal’s coat, as the fricliDn 
so created produces sounds that simulate some of the adventitious sounds 
that develop in the lungs in pneumonia. For similar reasons friction 
between the rubber tubing and the operator’s clothes must be avoided. 
As there is little beneflt in elaborate stethoscopes with complex Attings 
the student is advised to purchase a simple but reasonably robust instru- 
ment. The single wooden stethoscope is of very little value in veterinary 
practice, as the friction soimds caused by the contact between it and the 
aninud’s coat are exaggerated by the instrument ; it is also an added 
disadvantage that only one ear is utilised. 

The phonendoscope is an instrument used for auscultation that difiers 
from a stethoscope in that the chest piece contains a diaphn^m which 
is placed in contact with the patient’s skin. The advantages of greats: 
sensitivity produced by this diaphragm are to some extent counteracted 
by the friction sounds produced between the diaphragm and the hairs 
of the coat. The phonendoscope is, however, a very useAil instrumoit 
in the detection and localisation of abnormal heart sounds. 

y. Use of Sense of Smell. — ^The methods already described require 
the use of the senses of sight, touch and hearing. The sense of smell is 
frequently of value to the veterinary surgeon in diat certain diseases are 
associated with the development of characteristic odours. The recogni- 
tion of these odours may be of somb assistance in diagnosis. 
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VI. OiBBB Duotosnc PsocBDum—'nie site of tlw (Uaease process 
may preclude a direct approach by means of any of the methods of 
examination just described. In order to overcome special diagnostic 
procedures ate atbpted. These include the passage of soun^ and 
catheters, m^loratoiy puncture, rectal examination, the use of the 
cesoidiagosoope and ophthalmoscope and radiological examination. In 
additkm to these special diagnostic procedures laboratory aids to 
diag^nwi are employed. These include chsinical, haematological, bacterio- 
logical and parasitological examinations. 



CHAPTER II 

PRELIMINARY GENERAL EXAMINATION 

Owner’s Complsint — ^History — Past History — Immediate History 

General Inspection of Patient— Description of Anmial— -App f 

Behaviour — ^Skin and Coat — ^Respiration — Abdom en - - P osture— 
Gait— Abnormal Actions 

General Clinical Examination of Patient — Visible Mucous Membranes— 
Conjunctiva — Nasal — Oral — Mouth and Tongue — Eye— Extemd 
Surfaces of the Body — ^Pulse — Temperature 

Significance of Preliminary General Examination — Significance of 
Symptoma and Signs — ^Fever 

The clinical examination entails first a pre liminar y general examination 
of the patient and then a detailed examination of the individual systems 
and regions of the body. The preliminary general examination is designed 
so that the general condition of the animal may be determined and an 
indication obtained as to the systems and regions of the body that are 
principally involved in the disease process. In the domestic animals 
the absence of subjective s3rmptoms makes the preliminary genend 
examination of outstanding importance as it is by this means that the 
veterinary clinician is able to obtain a correctly proportioned view of 
the case as a whole as well as arriving at a conclusicm of the site or sites 
of the disease. It is a fundamental truth that no disease is so local in 
character that only one oigan or tissue is involved. Though the lesion 
may appear discrete and entirely localised, secondary effects will inevitably 
occur in both neighbouring and remote tissues. The extent of these 
secondary effects must be determined if an accurate diagnosis is to be 
accomplished, and this can be secured if the preliminary general examina- 
tion is conducted thoroughly and methodically. 

The owner’s complaint, details of the patient, and the history of the 
case may be obtained before proceeding to make any examination of 
the animal, but it is often convenient to conduct the necessary enquiries 
whilst making a general inspection of the patient. 

Owner’s Complaint 

Frequently the owner’s complaint is readily vouchsafed or may 
have been included in the message asking professional attendance. If 
it is not thus forthcoming it may be obtained by a suitable query. It is 
wise to aVoid a direct question su^as, “ What is wrong with the aidmal ? " 
if for no other reason than that it may provoke the retort that the ovmat 
would have had no need to call in professional assistance had he known 
tdiat was wrong. 

Sometimes the owner’s complaint takes the form of a thtt w nd rt of 

IS 
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his opinion as to the nature of the illness. Hiis may or may not be 
correct, and obviously should not be accepted as of any significance 
beyond indicating the possible general nature of the case. It is well to 
remember that such opinions on the part of the owner are sometimes 
very wide of the mark, and would be most misleading if too much attention 
were paid to them. 

History 

The histoiy is usually obtained by dikcreet questioning from the 
owner of the animal or the person in attendance on it. Care must be 
taken to avoid asking leading questions that may encourage the person 
giving the histoiy to make statements that have no real foundation on 
&ct. In many instances a satisfactory history containing all the relevant 
details is readily obtained from the owner or animal attendant. It is well 
for the student to bear in mind that many stockmen are very careful and 
accurate observers, and frequently the history obtained from such a person 
is of great assistance in diagnosis. It may be that the history contains much 
irrelevant detail : this is particularly so when dealing with a verbose 
individual. It will be necessary to sift such a history and separate the 
relevant from the irrelevant; but care must be exercised Jn checking 
verbosity on the part of the individual giving the history, in case, as a 
result of such action, important details are withheld. 

In the majority of cases the history given is reasonably accurate, 
but, on occasion, it may be coloured by the person’s own idea of the 
case. When this has been done it usually becomes obvious in the course 
of discussion that such preconceived ideas exist, and their possible 
influence on the history can be realised. It is exceptional to find that a 
deliberately imtrue history has been given, but this may be done to 
cover the effects of incompetence, negligence, or fraudulent action. 
Frequently the fact that the history is untrue is revealed by contradictory 
statements contained in it. Or it may be revealed during the clinical 
examination of the patient that the history is not consistent with the 
clinical findings. Probably the most common inaccuracy encountered 
in case histories is the claim that the illness is of recent origin wdien it is 
obvious that the diseased state must have been present for a very con- 
siderable time. It should, however, be remembered that many diseased 
states in the domestic animals are fora long time only obvious to a skilled 
observer. 

The inarticulate person presents a difficulty when endeavouring 
to obtain the histoiy. It is frequently profitable to indulge in a little 
general conversation before bringing the discussion round to the case in 
point, and if this is done gradually a satisfactory history may be obtained. 

Misconceptions due to ignorance on the part of the individual from 
whom the history is sought may lead to statements that, if aoo^rted. 
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would be grossly misleading. Fortunately such statements are often so 
glaringly impossible that their true character is readily appreciated. 
The history in any case may refer only to a single animal, but frequently 
in veterinary medicine the history must extend to the other animals of 
the stud, herd or flock. 

The history of a case is divisible into two main parts, (i) the past 
history and (a) the immediate history. 

Past History . — In respect of an individual animal information is sought 
as to previous illness, previous pregnancies and any complications arising 
from such pregnancies. Such information may be of assistance in 
diagnosis in that it may indicate the presence of acquired weaknesses that 
render the animal more susceptible to disease affecting the tissues 
previously involved. 

In regard to the herd history various points may suggest possible 
sources of infection or causes of illness. The term epidemiology covers 
the history in so far as it relates to contagious or infectious diseases. The 
introduction into the herd of new animals, especially if they have passed 
through markets, may well prove to be the source of an outbreak of 
infectious disease. The presence of epidemics in the neighbourhood or 
in the case of disease such as foot and mouth disease, even in a relatively 
remote neighbourhood, is of importance in that it raises the possibility 
of such a disease being present in the animal or animals that are to be 
examined. The history of the herd may indicate that some condition is 
present that is proving deleterious to the animals in die herd. A histmy 
of unexplained sudden deaths in catde may suggest the existence of anthrax 
in the herd ; death i among sows, or the failure of a number of breeding 
sows to produce and rear their litters may be due to the presence of chronic 
swine fever in the piggery. 

An outbreak of disease may be found to affect several species, thus 
foot and mouth disease affects cattle, sheep and pigs, but not horses, 
or it may be found that the disease is confined to one species of animal, 
for instance, contagious pustular dermatitis of sheep (orf). It may be 
that a particular age group of animals only is affected, as is the case in 
outbreaks of piglet influenza and necrotic enteritis, both of these d»eases 
affecting young pigs only. Lamb dvsenteiy affects lambs in the first 
fortnight of their life, pulpy kidney Affects lambs in the period fnun 
six to sixteen weeks of age, and braxy occurs in young sheep in their 
first aut umn and winter. One group of animals only may have been 
exposed to infection, in consequence disease is limited to that group. 
In some diseases certain signs tend to be predominant in one species, 
whereas in other species these signs are less marked ; in foot and mouth 
disease salivation is profuse in cattle but not so profuse in sheep and 
absent in pigs ; lameness is always very noticeable in sheep and pigs 
suffering from foot and mouth ^sease. 
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The dtaracter of the feeding may be sufficient to cause a number of 
cases of digestive disturbance : the knoudedge that the previous harvest 
was a bad one may be a useful pointer to the quality of the home-grown 
foodstuffii. C!hax^ of foodstuffii, especially if sudden, may lead to what 
appears to be, and indeed almost amounts to, an outbreak of epidemic 
illness. It is important to realise that a change in foodstuff or an increase 
in food intake may activate what is sometimes termed the trigger 
mechanism.” Thus an outbreak of pulgy kidnqr in lambs or entero- 
toataemia in older sheep caused by ClosSvUum wekkH (Type D) often 
follows the sudden increase in food intake. Even a complete change of 
pasture may be sufficient to cause serious mischief ; cases of grass tetany 
in catde may appear suddenly after a change of pasture. The knowledge 
that an antibiotic supplement has been fed to pigs may be relevant in the 
investigation of an outbreak of diarrhoea in the piggery. 

When acquiring the past history it is necessary to obtain information 
concerning the geographical incidence of disease. Thus looping ill, 
affecting principally sheep and cattle, is confined to clearly delineated areas. 

Seasonal incidence also has a bearing on the probable nature of the 
disease being investigated. Grass sickness of horses is mostly encountered 
during the height of summer, parasitic bronchitis of cattle is a disease 
of summer and autumn, while looping ill occurs following the period of 
seasonal activity of the ticks that transmit the causal virus. Climatic 
conditions may influence the incidence of helminth disease in grazing 
anunals. This is exemplified by the increased prevalence of liver fluke 
infostation in cattle and sheep during the autunm and winter following 
a wet summer. 

Immediate History , — ^The immediate history deals with the present 
case and should be as complete as is possible. 

First, it is necessary to ascertain when the present illness developed, 
and thereby it is possible to assess the length of this illness. It is important 
that at this stage the clinician is informed as to whether one or more 
animals are involved. 

It is desirable to enquire what symptoms the animal showed at the 
time the illness commenced and what other symptoms have subsequently 
been noticed. It will frequently be found that the person giving the 
history may omit symptoms that are of significance to the diagnostician. 
If it appears that any of these symptoms might have been present a 
direct question dealing vrith tiiem noay be addressed to the person in 
charge of the animal. Enquiries of this nature may deal with such 
symptoms as coughing, straining, frequent attempts at micturition, 
attacks of frenzy. Special attention must be paid to the previous existence 
of symptoms no longer in evidence. 

Ihe drcumstances under which the illness developed may indicate 
certain possibilities; thus in equine myofaaemoglobinuru it is often 
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finind tliAt tiie hone haa been idle fot a few days, but during that pnriod 
received a full diet ; when talcen out it was in great spirits^ but after 
going a short distance became acutely lame and began to sweat. In 
cases of colic in horses it is desirable to ascertain if any relation appean 
to exist between the onset of symptoms and the last meal or the period 
of woric. The history may suggest a possible, or even probable, cause of 
the illness, but care is necessary in seeking information from tire 
owner as to his opinion of such a cause lest a fictitious story be 
evolved. 

It is important to ascertain whether the nomutl functional activities 
of life are being maintained or whether these are abnormal in any way, 
information being required in regard to appetite, thirst, defaecation, 
urination, rumination and lactation. In this coimection, if not already 
dealt with under past history, enquiry should be made concerning the 
nature and quality of the foodstufiEs being given to the animal. 

Finally, it is necessary to try to find out what steps have been taken 
to deal with the condition. Previous cases may have been disposed of 
privily or publicly. The animal may have received some treatment, and 
some at least of the symptoms now exhibited may be due to the treat- 
ment and not to the original disease. Violent purgation may arise from 
an excessive dose of an active cathartic or from irritation of the bowel 
by a drastic remedy for worms. All too frequently the information 
obtained on this point is unreliable, as there may be a desire to hide the 
fact that an attempt has been made to treat the animal empirically. 


DiiirCRiPTioN OP Animal 

In the majority of cases encountered in practice, it is sufficient to 
obtain the description of the animal under the following headings : 

Species and Breed. 

Sex and Age. 

Such a description supplies sufficient detail to enable the patient to 
be recognised at subsequent visits, and it fulfils a useful part in assisting 
diagnosis by narrowing the field of maladies to which that patient is 
susceptible ; but whenever there is any likelihood of it being necessary 
to grant a certificate, or when there is a possibility of litigation, the 
description of the animal requires to contain sufficient details to enable 
the animal to be accurately identified at a later date. 

In the case of a horse this entails details of the height, colour, maik- 
ings and dinringuiahing marks, sudt as brands on the hip, numbers 
tattooed on the upper gums. In peffigree cattle nunibers are tattooed 
on the ears, and these numbers should be used in deacribu^ the animal 
in any dceummt. A herd number is tattooed on one ear, and on tiie 
other ear a letter indicating the year of the animal's birth, fofiowed tqf 
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the aniixial’s own pedigree number. A similar system may be employed 
for pedigree pigs. 

The salient points that require to be considered under each of four 
headings may now be considered. 

Species.— The susceptibility of the individual species varies not 
only in regard to infectious and contagious diseases but also in reg^ud 
to sporadic and functional diseases. Thus the horse tribe is susceptible 
to glanders, but cattle are immune. Cat^e are susceptible to rinder- 
pest but horses are not. On the other hand, all animals are susceptible 
to anthrax and rabies, though the incidence varies in the different species. 
In sheep Cl. melchn infections of different t3rpes occur in all ages of sheep. 

Car^c disease of cattle is encountered as cardiac palpitation, trau- 
matic pericarditis and tuberculous pericarditis. Functional irregularity 
and cardiac dilatation represent the form of circulatory disturbance most 
common in the horse. In the dog, chronic valvular disease of the heart 
is present in a considerable proportion of adult and older dogs. Verru- 
cose endocarditis due to chronic swine erysipelas, is the only important 
type of cardhic disturbance to which pigs are susceptible. 

Breed. — In cattle the breed usually determines the purpose for which 
the animals are kept. Dairy cattle are particularly susceptible to diseases 
such as milk fever and acetonaemia (post-parturient dyspepsia) both of 
these diseases being relatively rare in the beef breeds. Both types of 
cattle are susceptible to grass tetany. 

The breed determines the nature of the work a horse is likely to 
perform, and this may influence the development of various forms of 
disease. The breed also influences the susceptibility to certain types of 
disease, thus heavy-legged coarse-skinned horses are the subjects affected 
with symbiotic mange and seborrhoea, diseases not seen in light, thin- 
legged horses. Sporadic lymphangitis is practically unknown among 
arabs and ponies, but frequently seen in other breeds. All breeds of 
horses are equally susceptible to colic. 

Sex. — It must be obvious that there are certain diseases to which 
only the members of one sex are susceptible. In the female it is neces- 
sary to take into consideration the connection of pregnancy with various 
diseases. Many febrile diseases in the female are due to disease of the 
uterus or udder. In cows an examination of the udder should always 
be made in cases of fever. In the male it is desirable to determine whether 
the animal is castrated or not. Strangulated hernia is not uncommon 
in stallions. 

Age. — Yotmg animals are more susceptible to certain infectious 
diseases than adults. Intussusception is more common in foak than 
in adult horses. Septiesrania due to umbilical infection occurs only in 
ve^ young animals. Rickets is a disease of yotmg animals occurring 
prior to the union of the epiphyses. Lamb dysentery occurs in lambs 
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under a fortnight old; pulpy kidney devebps in forward lambs. Symptoms 
of helminthiasis are seldom seen in lambs less than one month old. 

Old animals are particularly prone to drculatoiy disease, and in 
the dog chronic renal disease is usually seen in adult and elderly dogs. 

GENERAL INSPECTION 

A pieliminaty general examination of the patient commences with a 
general inspection of the patient, when any symptoms will be noted. 
The accurate observation of symptoms at this stage is of the utmost 
importance if an accurate picture of the case as a whole is to be obtained. 
It is frequently profitable before moving the animal at all to inspect it 
with a view to the observation of details that may not be noticeable after 
the animal has been disturbed by removing it from the stall, or by catching 
it if free in a box, courtyard, pen or field. This general inspection diould 
be carried out at a distance of a few feet from the animal, and the a nimal 
should be viewed from all convenient angles, as any abnormality on one 
side may not be seen if the animal is viewed only from the opposite side. 
It is desirable that in conducting the general inspection a method be 
adopted and followed in all cases, though the exact order is a matter of 
personal preference. 

Appearance. — ^Any abnormality of conformation or stature must 
receive careful attention. Thus the deformity of the limbs caused by 
rickets in either a dog or pig will be appreciated when making a generd 
inspection of the animal. Chronic swine fever in young pigs retards 
growth so that the animal has a stunted appearance, but the head is 
large in proportion to the rest of the body. 

Behaviour. — ^The behaviour of the animal often provides a useful 
indication of the nature of the disease from which the animal is sufifering. 
In the horse acute digestive disturbances give rise to the syndrome 
characteristic of colic, tliis being manifested by restlessness amounting 
in some cases to violence. In cattle acute digestive disturbances are 
characterised by dullness, and only in exceptional cases does the animal 
show signs of colic similar to the horse. 

The animal may be dull, as is a horse suffering from sub-acute 
impaction of the colon, or it may be comatose, as is a cow suffering from 
milk fever ; on the other hand, the animal may be excited, as are some 
cows when suffering from lead poisoning. Muscular spasms may be 
noticed : these occur in cases of tetanus in all animals, and in chorea 
in the dog. General convulsions may be evident and ^velop in such 
diseases at the later stages of grass tetany in the cow and post-distemper 
encephalitis in the dog. The frenzy of a rabid dog is an outstanding 
example of grossly abnormal behaviour. 

ExntEssiON.— Particular attention is paid to the focial appearance. 

B 
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Wasting diseasea lead to a patticalar Qrpe of woebegone, haiga^ aq>res> 
akm tbtf is rather chatacteristie ; the “ rocking horse ** nostril appear- 
ance of a case of acute tetanus in the horse is easily recognised ; and 
there is a peculiar, anxious ea^ression on the face of a dog suffering from 
rabies. 

The general appearance of the eye will be noticed at this stage, but 
a more detailed inspection is usually made later when a closer inspection 
of the animal is being made. 

Bqdilt Condition. — ^The bodily condition is noticed. It is easy 
to distinguish between a fat animal and one that is emaciated, but the 
circumstances of the animal must be taken into account ; an Ayrshire 
dairy cow is normally thin compared with a beef Shorthorn cow. In 
animals with a heavy coat or fleece emaciation may not be appreciated 
by visual inspection and so its existence may only be realised when the 
body surfiuses are palpated. Actual emaciation usually indicates the 
presence of a chronic wasting disease, but it must be borne in mind that 
under certsun conditions the domestic animals may lose bodily condition 
extremely rapidly. A cow with a painful suppurating hind foot, though 
in good bodily condition when the disease developed, may in a few days 
become very thin. 

Among the more common causes of emaciation in cattle due to 
chronic disease may be mentioned tuberculosis, Johne’s disease and so- 
called pine due to mineral deficiencies. In addition, the effect of parasitic 
helminths must be kept in mind. In the horse, besides many chronic 
diseases, parasitian, defective teeth and malnutrition cause grave loss 
of bodily condition. Horses can lose bodily condition very rapidly : a 
horse suffering from grass sickness in its chronic form, even though 
in good plump condition at the commencement of the illness, will 
in ten days or less become pitifully emaciated with every rib showing 
and the abdomen empty and completely tucked up. In sheep, chronic 
disease, mineral dcfiacncy, parasitism and malnutrition all cause 
emaciation. In pigs, anaemia, helminthiasis and the chronic form of 
diseases such as swine fever and piglet influenza are common causes of 
emaciation. 

Skin and Coat. — ^The state of the skin and coat will depend on 
whether the anunal is housed, and also whether it has been groomed. 
Animals running out in winter have longer, rougher coats than those 
housed in warm buildings, but unless the coat is wet it is usually smooth 
and soft, though lacking the sleekness of the well-groomed house-fed 
animaL In cattle “ lick marks *’ are often noticed on the coat ; they 
are usually taken as an indication that the animal is in good health. 

In febrile conditions the hairs of the coat tend to become erect, and 
in ccMisequence the coat has a harsh staring appearance. In wastmg 
diseases the coat has lost its lustre, has a dull lifeless appearance and 
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on easily be pulled out. The piesence of ectopansttes, eudi as lice, 
leads to itchiiM^ and by scratdiing and rubbing the hairs are broken and 
bald patdies appear. Careful observation of an annual heavily infeMed 
with lice will often show fine twitching of the subcutaneous muscle. 
This may be particularly noticeable if the sur&ce of the skin u being 
warmed by the rays of the sun or the heat from a fire. 

Many skin diseases lead to the loss of hair and appearance of bald 
patches on the skin; among such conditions are mange, sheep scab, 
ringworm and eczema. The skin of a dog suffering from diabetes mellitus 
is particularly susceptible to the effects of minor injuries, and has little 
resistance to infection. 

Discoloration of the skin can only readily be observed in pigs. In 
these animals it occurs as diffuse blotchmg in sume fever, as clearly 
defined areas in swine erysipelas and as cyanosis in any disease causing 
asphyxia. 

Loss of hair may occur in certain metabolic disturbances. Pregnant 
and lactating bitches often lose a good deal of the hair of their coats 
and in consequence have a very shabby appearance. Similarly, sheep in 
spring, especially pregnant ewes, may lose some of the fleece. In sheep 
the specific disease knovm as scrapie leads to such intense pruritus that 
large parts of the fleece may be tom away. Wasting diseases of sheep 
such as Johne’s disease and chronic progressive pneumonia frequent^ 
lead to considerable loss of wool. 

In copper deficiency in black cattle the coat loses its normal colour 
and assumes a msset brown hue. 

Respiration.— The respiratory movements are now observed, dis- 
turbances in rate, depth and the character of the movement being noticed. 
Though it will probably not be possible to form an opinion as to the 
cause of the disturbance of respiration by these observations, a knowledge 
of their presence is essential to diagnosis. 

The respiratory rate varies in the normal animal in proportion to 
its size and age. In very small animals and in very young animals the 
respiratory rate is fast. The respiratory rate is accelerated in the increased 
metabolism associated with fever. Diseases of the respiratory systm 
that interfere mth respiratory function cause marked changes in the 
respiratory rate. 

The depth of the respiratory movement is determined by noting the 
excursion made by the ribs and abdominal muscles. 

Certain respiratory movements are very characteristic, for instance, 
the doid>le exfuratory movement or ** lift ” of the horse suffering from 
chronic alveolar emphysema or broken wind, and the abdominal type eff 
breathing associated with the earfy painful stages of pleur^, in which 
the pleuritic line or ridge along the lower third of the diest vraU may be 
dtscemed by inspection. 
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Acutely painful conditions in parts of the body remote from the 
respiratory system frequently cause profound alterations in the character 
of the respiratory movements. Thus in the early very painful stages of 
acute lymphangitis in the horse the respirations are so greatly accelerated 
that the condition superficially resembles acute congestion of the lungs. 
In acute abdominal catastrophesi such as volvulus, the respirations 
become short and shallow as well as extremely fast. 

When inspecting the respiratory movements the presence and nature 
of any nasal discharge are also observed. During this part of the examina- 
tion special attention is paid to the existence of a cough. 

Abdomen. — ^Attention should be directed to the state of the abdomen ; 
this may be empty, replete or distended. Thus the presence of tympany 
of the rumen in bovines will be observed, or the acute distension of the 
abdomen of a horse suffering from tympanitic colic, or the pendulous 
abdomen of a dog affected with ascites. 

In connection with the abdomen and alimentary system the clinician 
will ascertain whether his patient is feeding or not, and it may be of some 
significance if one animal in a group is not feeding when all the others 
are doing so. Similarly, in ruminants attention may be directed at this 
stage to whether rumination is being performed. 

Posture. — ^The posture of the animal may supply much useful 
assistance in differential diagnosis. If the animal is recumbent it normally 
adopts a characteristic posture varying according to its species. But 
if found in an abnormal position this should be noticed. For example, 
a cow with milk fever may sit up on her sternum, but the neck is flexed 
and the head lies limply on her flank ; later she becomes more comatose, 
and if left alone will slide down on her side, where she lies with her 
legs stuck out stiffly and, owing to interference with the normal eructation 
of gas from the rumen, becomes tympanitic. If a recumbent animal 
is made to rise or attempts to rise, it will become evident whether it 


possesses normal control of its limbs or if it is suffering from partial or 
complete paraplegia. 

The effect of some diseases is to make an animal adopt a characteristic 
posture. A horse suffering from tetanus may stand in a stiff manner with 
its four legs abducted from the body in such a way that the simile of 
a four-legged byre stool has been used to describe the appearance. The 
posture of a case of acute laminitis is due to the horse endeavouring to 
carry as much weight as possible on the hind feet to relieve the pressure 
on the acutely painful fore feet, so that the hind feet are carried forward 
under the body, and the fore feet are advanced in front of the body. 
In a case of acute lymphangitis the affected leg is held so that the toe 


just touches the ground, and while the limb may be used to assist balance, 
little or no weight is carried oniyjjMajgequently the horse leans over 
to the unaffected side. A traumatic pericarditis 
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stands with her elbows abducted so that she may relieve the pressure 
on the anterior part of the chest. In order to relieve the resjuratoty 
embarrassment that arises from the pressure of fluid on the lui^ in 
tuberculous pleurisy, a dog will often sit erect for long periods. Horses 
with colic causing an increase in the intra-abdominal pressure frequentty 
adopt the posture of urination. 

Both horses and cattle afiected with pneumonia remain standing, 
and only lie down when completely exhausted. 

Gait. — ^The gait of an animal when it is made to move may furnish 
the clinician with evidence that is vital to the completion of the diagnosis. 
The diagnosis of " shivering " in the horse is almost entirely dependent 
on the recognition of abnormalities in the gait, and in the performance 
of special movements, such as backing. The existence of tetanus may 
be suspected if a horse is noticed moving stiffly and no other adequate 
explanation of the stiffness can be found. 

The stumbling gait encountered in the later stages of grass tetany in 
a cow may result in the cow falling forward in such a way as practically 
to turn a somersault. Cattle affected with pericarditis turn stiffly, holding 
the whole body rigidly. The disease of sheep known as louping ill 
produces in some cases a characteristic alteration in the gait, so that 
the sheep appears to progress forward by a succession of jumps. Sheep 
and cattle suffering from sturdy, caused by the presence within the 
cranium of the cystic stage of Tania multiceps, may move in circles with 
the head turned towards the affected side. Sheep afiected with scrapie 
adopt an unusually erect posture giving an exaggerated appearance of 
alertness. 

The gait of a pig sufiering from foot and mouth disease draws atten- 
tion to the acute pain that it is sufiering in all four feet. 

Abnormal Actions. — ^T he clinician must be on the look-out for any 
abnormal actions on the part of the animal. Reference has already 
been made to the symptoms of colic in the horse, these attracting attention 
in virtue of their abnormality. 

Tenesmus or straining may originate in the alimentary canal, in the 
urinary tract or in the genital tract. It is sometimes possible to determine 
by observation which system is involved, but in other cases it is necessary 
to carry out a clinical examination of the patient before doing so. Horses 
suffering from colic are often seen to posture and strain as though 
attempting to urinate. This may lead to the false impression ttert an 
obstruction is present in the urinary tract; further examiiuition will 
indicate that the case is one of colic. 

Male dogs may posture in a similar manner to a bitch vdten attempt- 
ing to uriiuite if the urethra is obstructed with a calculus ; a sim^ 
posture is sometimes adopted by a male dog suffering from cy^ris. 
Frequent attempts to urinate may* indicate i^tniction of the urethra 
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causing retention of the urine with acute distension of the bladder, or 
may mdkate that, owing to irritation of the muooTis membrane of the 
bladder and urethra, there is a continuous stimulation of the micturition 
reflex. Increased frequent of urination may result from polyuria that 
is itself a symptom of such diseases as diabetes insipidus in the horse 
or chronic interstitial nephritis in dogs. In diabetes mellitus in dogs 
the increased molecular concentration of the urine causes so great an 
aug mentat ion of the volume of the tirii^e that increased frequent is 
inevitable. 

Abnormal actions due to nervous affections are best observed before 
the animal has been disturbed by a more detailed clinical examination. 
The an im al may be hypersensitive as in tetany or strychnine poisoning 
when an exaggerated muscular response is given to afferent stimuli; 
this response may be so pronounced as to amount to a convulsive seizure. 
Retraction of the angles of the mouth, giving a sardonic grin, is observed 
in diseases associated with local muscular spasm and is sometimes very 
noticeable in cases of tetanus. 

Salivation, grinding of the teeth and unusual actions with the mouth 
will all attract attention to the existence of some abnormality in the 
mouth. Thus both cattle and sheep affected with foot and mouth disease 
salivate ; in this disease cattle working their mouths produce a sucking, 
smackii^ sound, and sheep an abrupt snapping noise. 

Evidence of depraved appetite may be observed during the general 
inspection of the animal, when it is seen to pick up filth. In some cases 
attention is focussed on the depraved appetite by the history. 

Yawning may be evidence of nausea associated with shock or haemor- 
rhage ; it is sometimes seen in cases of persistent indigestion. Lameness 
will have been observed when inspectmg the animal’s gait. Lameness is 
a leading sign in the differential diagnosis of diseases such as bladt quarter 
in cattle and sporadic lymphangitis in horses. 

The movements of an animal that is choked will attract attention 
to the possible cause of the trouble. Coughing, though an abnormal 
act, has already received mention in the preliminary inspection of the 
respiratory system. 

GENERAL CLINICAL EXAMINATION 

Having completed the general inspection of the patient the practitioner 
now proceeds to make a general cliiiical examination. While, of course, 
he may wish to make a more detailed examination of some abnormality 
that has attracted his attention when making a general inspection, this 
diould not deter him from carrying out the systematic examination now 
to be described. Particular attention should be paid to the response of 
the animal to the near iqiproach of the clinician. Thus the animal may 



FREUMINART GENERAL EXAMINATION 


*3 


be in a hypenensitive state, or it may be in a dull, stupid conditkm. Alkw- 
ance must be made for tbe reflex effects on pulse and respiration of the 
approach of a stranger in highly strung animals. 

Visible Mucous Membranes 

Inspection of the conjunctiva, the nasal mucous membrane and the 
mucous membrane of the mouth may provide much useful infomiation. 
It is essential that this inspection be carried out in a good light, if need 
be the animal must be moved to the door or window, so that sufficient 
light be made available. Artificial light, but especialty the yellow light 
of an oil lamp, may mask the slight yellow discoloration of the mucous 
membrane in a mild case of jaundice. 

Conjunctiva. The conjunctiva is examined by depressing and 
slightly everting the lower eyelid. The conjunctiva of both eyes must 
be examined, so that abnormalities due to local disease are appreciated 
as such and are not confused with general clinical signs. The appearance 
of the normal conjimctiva varies in the different domestic animals. In 
the horse the colour is pale roseate ; in cattle and sheep the conjunctival 
mucosa is paler than in the horse ; in the pig it is of a reddish tinge ; in 
the dog the conjunctiva much resembles that of the horse in colour; 
in the cat the colour is pale. The student is advised to make himself 
familiar with the normal appearance of the ronjunctiva of the different 
domestic animals. When inspecting the conjunctiva it is convenient to 
examine the eye as far as is necessaty at this stage. Details are given 
later in this section. 

Various changes in the conjimctival mucous membrane may be 
observed. The mucous membrane is pale and watery in appearance in 
case of anaemia, whether resulting from wasting diseases or due to 
defective blood formation. A pale blanched membrane is seen in 
shock and haemorrhage. Intense injection of the conjunctiva may be 
associated with acute inflammatory conditions such as enteritis, enoepha- 
litis and acute pulmonary congestion. Cyanosis (bluish-<grey discolora- 
tion) is observed whenever there is defective oxygenation of the blood, 
which may be due to a number of causes ; these chiefly involve either 
the lungs or the circulatory syston. Staining of the mucous mmrhrane 
with bile pigment, jatmdice, is of a yellow colour varying from a slight 
orange tint to such an intense yellow that the mucosa almost appears to 
have a greenish tint. A bright pink oedematoua condition of die ocm- 
junctiva is seldom seen m the domestic animals, except in the effiiuve 
form of equine influenza, known colloquially as " pink eye.” Petechial 
hsemonha^ on the conjunctiva are found principal in association with 
diseases, such as purpura hamonhagica and glanders of the horsp, or 
hmmnixliagic septfoasmu of cattle. 
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The presence of sny conjunctival dischaige should be noted and 
its character observed. The dischat^ge may be serous, mucoid, muco- 
purulent, or purulent in character. Such di8chai]ges are frequently of 
diagnostic significance, being associated with various specific diseases of 
the domestic animals, e.g., strangles of young horses, malignant catarrh 
of cattle, swine fever and canine distemper. 

Nasal Mucosa. — ^The nasal mucosa in the lower part of the nasal 
passages can be thoroughly inspected in hqrses ; the extent of inspection 
possible in cattle is limited, and comparatively little can be seen in the 
pig> dog and cat. Where possible, changes such as pallor, injection, 
discoloration, petechiation, or ulceration should be noticed. These 
changes are of comparable significance to those involving the conjunctiva. 
Ulceration of the nasal mucosa is an important and characteristic clinical 
sign of glanders in the horse. 

The presence of nasal discharge is particularly significant, and both 
nostrils should be examined for its presence. A slight serous discharge 
from the nostrils may be the first obvious sign of the onset of one of the 
catarrhal fevers that affect domestic animals. Nasal discharges may have 
characters similar to those arising from the conjunctiva, but in addition 
foetid, luemorrhagic and rusty nasal discharges are observed. A foetid 
nasal discharge may arise from diseased bone, diseased teeth, or empyema 
of the sinuses. When ulceration of the nasal mucosa has occurred the 
discharge is frequently haemorrhagic. In purpura hremorrhagica of the 
horse the nasal discharge is pale pink in colour and serous in character. 
In intense congestion of the lungs the nasal discharge may have a reddish- 
brown tinge due to the presence of blood-stained exudate. A rus^- 
coloured foetid discharge is observed in pulmonary gangrene. 

Mouth. — ^Examination of the mouth includes inspection of the 
mucous membrane and other tissues of the mouth, palpation of the 
tongue when necessary and the detection of abnormalities such as 
trismus. 

Excessive salivation, if not already noticed during the general inspec- 
tion of the animal, will now be appreciated, 'fhe inspection of the 
mouth should be directed towards elucidating the cause of excessive 
salivation. This may arise from local irritation such as ulceration, 
vesication, diseased conditions of the tongue, cheeks or jaws, or direct 
trauma in the mouth. Excessive salivation is an important sjrmptom of 
foot and mouth disease in cattle. 

Ulceration may arise from injuries due to defective teeth ; in the 
dog it occurs in toxsemia associated with acute nephritis, leptospiral 
infections, and acute vitamin deficiencies. It is also seen following the 
rupture of vesicles in foot and mouth disease. Ulceration of the buccal 
mucous membranes is seen in cattle in the condition known as mucoss) 
disease. The ulcers are very superficial and heal rapidly. Thqr are moM 
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easily seen on the mucosa below the dental pad and below the incisor 
teeth. Ulceration is present in well-established cases of actinobaci&Mis 
of cattle (wooden tongue), whether involving the tongue or soft structures 
of the mouth, such as the gums or cheeks. Ulceration occurs on the 
buccal mucous membrane in cases of actinomycosis involvii^ the jaw. 

Vesication, as has been already stated, may be a clinical sign of foot 
and mouth disease ; it may also be caused by irritation of the mouth 
with drugs or irritant poisonous plants or blister gases. Foreign bodies 
fixed in the mouth, whether they are sharp and penetrating the soft 
tissues, or merely jammed between the teeth, give rise to profuse saliva- 
tion. In many cases of disease of the mouth attention is directed to the 
mouth at the time of the general inspection by the animal moving its 
jaws in an abnormal manner, for instance as is seen in the sucking action 
of the mouth in cattle affected with foot and mouth disease. Dogs with 
foreign bodies in the mouth, paw at the mouth with the fore feet, and, 
owing to the acute discomfort, become frenzied. 

Injuries to the tissues of the mouth are revealed by a careful inspec- 
tion. Before it is possible to inspect the mouth thoroughly it may be 
necessary to adopt measures of restraint. In horses, cattle and sheep 
the use of a mouth gag is advisable. In dogs and cats a narcotic, or 
even a general anaesthetic may be necessary before a thorough examina- 
tion is possible ; especially is this desirable if the condition of the mouth 
is acutely painful. 

The odour of the mouth and breath should be appreciated. In the 
horse the mouth normally has a smell that is not unpleasant. Unpleasant 
odours may arise locally from diseased tissues ; the abnormal smell may 
be indicative of general ill health, or the smell may arise in a more remote 
organ such as the lung. A sour smell with a sticky feeling of the mucous 
membrane frequently accompanies chronic indigestion or general debility. 
One of the most offensive smells encountered in veterinary practice is 
that which originates in gangrene of the lung in the horse. In any 
animal, but particularly cattle, the odour may be related to the foodstuff ; 
thus the smell of turnips is often predominant in the breath of cattle. 
The smell of acetone in the breath of a cow may be a useful point in the 
di^nosis of acetonsemia (post-parturient dyspepsia). In the dog malodour 
may arise from gross encrustations ot the teeth with tartar resulting in 
the retention of food material at the gum margins. Ulceration of the mouth 
is always accompanied by an offensive smell. In acute nephritis in die 
dog the breath invariably has a foetid odour. 

Toxtemia, whether of gastric, intestinal or other origin, leads to the 
appearance on the teeth of a dirty brown film assoriated with an intensely 
unpleasant smelL Frequently a well-marked gingivitis (i nfl a mm atien of 
the gums) is also present under th^ conditions. 

Tongvb. — ^Examination of the*tongue will show various lesions of 
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vtgm. In cattle the tongue is inspected for evidence of foot and 
nuNith disease in the form of vesiclesi or ulcers following the rupture of 
vesides ; the tongue is palpated to determine the presence of actino- 
badllosis (wooden tongue). In the dog the tongue may be coated with a 
whitish film in cases of indigestion, but in severe cases of alimentary 
toxaemia and ursemia the tongue may be so discoloured as to justify 
the application of the tenn copper-coloured. As an injury to the 
tongue produces pronounced symptoms .referable to the mouth, this 
organ must be examined with a view to detecting evidence of laceration, 
puncture, etc. 

Eve 

Apart from local diseases involving the eye that call for a special 
detailed examination, it is necessary to examine the eye with a view to 
the observation of any deviations from the normal that may have their 
origin in diseased conditions involving the body in general. Both eyes 
must always be examined. Examination of the eye in relation to the 
central nervous system is described in the chapter dealmg with the 
nervous system. 

The surface of the eye in normal health is moist and clear, the 
prominence of the eye varying in the different species ; it is most marked 
in cattle. There is a considerable variation in the different breeds — thus 
the eyes of a Pekingese dog are always prominent, and those of a bull 
terrier tend to be rather sunken. Familiarity with these variations can 
readily be acquired by inspection of normal animals. Undue prominence 
of the eye is nearly always due to a local condition of the eye, such as 
glaucoma. 

Conditions of the eye wherein the eye appears sunken in its socket 
and a red rim or space is visible between the eye and the periphery of 
the orbit may be seen in chronic wasting diseases where there has been 
a complete loss of fat. A similar sunken appearance may be noticed 
when there is a spasm of the external muscles leading to retraction of 
the eye ; this is seen in tetanus. 

The surface of the eye may lose its normal bright moist condition in 
diseased states associated wi^ dehydration of the body tissues. He 
surfiu:e of the eye may be obscured by the presence of conjunctival dis- 
charge ; in order that the eye may be properly examined any discharge 
must be removed with a swab of cotton wool moistened with dean water. 

Lesions involving the cornea, such as keratitis and corneal opadty, 
may be due to a local injury, but these lesions also occur as clinical signs 
of q>edffc diseases, such as canine distemper, equine influenza, mal^nant 
bovine catarrh, swine fever, etc. The general symptoms and dinical 
signs, in addition to local signs involving ^e eye, v^l enable the dinidan 
to ctetermine whether a lesion is of lo^ or general s^fficanee. Local 
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conditions may involve only one eyt ; general eoadhkm uMlfymvo/iv 
both eyes, though in varying d^ree ofaeverity. 

The response of the pupil to light should be noticed in both tyna. 
Grossly dilated pupils in the presence of bright light are readily aotked. 
Failure of the pupil to react to light may be due to local disease in the 
eye or to involvement of the central nervous ^tem leading to inteiftienoe 
with reflex activity. Such involvement of the central nervous system 
may result from encephalitis or other diseases of the central nervous 
system. Reflex activity of the pupil may be seriously duniniriied by the 
action of drugs acting centrally, such as narcotics, and by drugs acth^ 
locally, i.e., myotics and mydriatics. The action of atropine as a mydriatic 
may persist for several days after administration. 

The state of the lens may be a useful indication of the degree 
circulatory efficiency. In many old but healthy dogs a certain degree of 
haziness is present in the lens. In dogs suffering from chronic nephritis 
it is flequently found that the lens of each eye is opaque. In diab^es 
mellitus in the dog opacity of the lens is frequently present. 

The state of the third eyelid (membrana nidtans) should always be 
observed, especially in horses. Protrusion of the third eyelid across the 
surface of the eye is one of the earliest signs of tetanus. In early cases 
of tetanus this may be noticed if the animal is walked tovirards the observer, 
or if the animal be made to raise its head sharply by either chucking h 
under the chin or by startling it or by threatening it or waving a hand- 
kerchief in front of its face. Local inflammatory conditions leading to 
protrusion of the third eyelid usually involve one eye only. (Edema of 
the harderian gland, leading to eversion of the third eyelid in the dog, 
may be bilateral, but inspection will reveal the swollen gland that is 
causing the eversion. The third eyelid may be evolved in the cedema 
already described as occurring in the effusive form of equine influenza. 

Examination of External Surfaces of Body 

When the examination of the conjunctiva, nose, mouth and eyes has 
been completed it will be found convenient to examine the external 
surfaces of the body. 

Various parts of the body are palpated to find out whether the body 
heat is maintained, elevated or depressed. This exammation cannot 
take the place of an accurate determination of the temperature by tneau 
of a clinical thermometer, but it is profitable as a means of determining 
the general state of the body’s reaction to disease. Several parts of the 
body must be palpated since a local inflanunatory condition might {MO- 
duce heat in one part though the rest of the boify suifue was cold. In 
hones the ears and lower parts of the limbs are palpated, in cattle the 
ears, horns, if present, and lower parts of the l^bs are faandled4 the 
muzxle should also be examined, in healthy cattle it is cool and moist. In 
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dogs changes in the stuface temperature of the skin are less pronoimced 
and therefore not easily appreciated. The dog’s nose u, however, a 
sensitive index of the body heat ; normally it is cool and moist. A hot 
dry nose is a constant feature of many febrile conditions in the dog. 
Changes in the temperature of the surfaces of the body are only appreciable 
if they are considerable in degree. It is possible to recognise the heat of 
an intense fever, or the cold clammy feeling of a horse suffering from 
severe shock and exhaustion. 

The appearance of the skin and coat has already been noticed during 
the first inspection of the patient. The coat should now be handled. 
This normally can be smoothed down with the hand to lie flat with a 
bright appearance ; in chronic disease the coat becomes dull and lacks 
lustre ; in severe acute conditions accompanied by fever the coat is 
harsh and staring. In chronic cachectic conditions the nutrition of the 
coat is disturbed and the hair or wool can be pulled out without causing 
pain. The skin is handled to ascertain if it is soft and pliable ; in a 
healthy thriving animal it can be easily raised from the underlying tissues 
by grasping it with the hand. In many diseases the skin feels hard and is 
tightly adherent to the underlying tissues, giving rise to the condition 
known as “ hide-bound.” This is due to the loss of £a.t from skin and 
underlying coimective tissues and in some diseases is also a result of 
tissue dehydration. The most convenient place to palpate the skin, to 
determine its pliability and freedom from the underlying tissues, is the 
loose fold of skin behind the elbow. 

In female animals the mammary glands should be examined for 
evidence of mastitis, such an examination being of particular importance 
in cows and heifers. 

Pulse 

The exact point in the clinical examination when the pulse is taken 
may be left to the preference of the practitioner, but it is necessaty that 
it should be taken before carrying out any painful manipulation that will 
cause reflex acceleration of the pulse. If the animal has been excited as 
the result of preliminary handling, or if there has been difficulty in 
catching it, time should be allowed for the animal to quieten down 
so that the pulse may return to the state that existed prior to these 
disturbances. These precautions are important in all animals but 
require special attention in highly strung nervous animals, otherwise a 
wrong impression may be formed in regard to the pulse, due to reflex 
disturbance of it. 

The sites for taking the pulse vary in the different domestic animals. 
In the horse the most convenient sites are (i) the external maxillaty 
artery just as it turns round the lower border of the jaw to become the 
facial where it runs alongside the corresponding vein and the parotid 
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duct ; (a) the median artety at the upper extremity of the forel^ a» it 
passes down the leg in company with ^e corresponding vein and median 
nerve ; in this site the artery is palpated through a thin layer of the 
superficial pectoral muscle as well as the skin. In the first site there is 
skin only, but if the horse is moving its head or jaw the movement may 
interfere with accurate pulse-taking at this point. In cattle the median 
artery as described for the horse is the common site for pulse-taking, 
but many clinicians use the facial artery on the lateral aspect of the man- 
dible. An alternative, though not so satis&ctoiy, site is to palpate the 
coccygeal arteries on the under side of the tail. In sheep the site is the 
femoral artery high up inside the thigh where the artery emerges from 
the groin and passes down the thigh near the surface ; this site may 
also be used in quiet cows. In pigs, dogs and cats the femoral artery is 
also used. Additional alternative sites in horses and cattle are the digital 
arteries, and very rarely palpation of one of the large arteries per rectum. 

It is essential that the student should practise pulse-taking in the 
various animals until he makes himself skilled at finding the pulse and 
estimating the rate, rhjrthm and character. Further, he must make 
himself familiar with the variations in the normal pulse associated with 
the different species and breeds. lie will require to learn the alterations 
in the pulse that accompany physiological variations. This knowledge 
can only be acquired by the student for himself if he dil^ntly practises 
taking the pulse in all types of animals under all available conditions. 

The features to be noted in taking the pulse are the rate, rhythm and 
character. It is not sufficient merely to count the number of impulses 
per minute. 

Alterations in the rate of the pulse are caused by exercise, excitement 
and fear, but the pulse rate should rapidly return to normal if these 
influences are removed. Pain causes a reflex acceleration of the pulse. 
Increase of the pulse rate takes place in many disease conditions, 
other than those involving the circulatory system. Febrile diseases, 
acute abdominal disturbances, e.g. volvulus and acute intestinal obstruc- 
tion and infiammatory conditions, whether suppurative or non- 
suppurative, all cause an increase in the pulse rate. 

The rhythm is of very considerable importance. In horses and 
cattle in normal health the pulse is very regular and disturbances of the 
rhythm in these animals are usually of considerable significance. In 
horses accustomed to hard work it may be found that after a period of 
rest one beat of the heart is regularly dropped. This missing beat is 
restored on exertion and is not i^ain dropped until the horse has beat 
rested for some time. It is often fotmd that in such animals the rhythm 
is that of every fifth beat being dropped. At rest this rhyt^ of a dropped 
beat is constant and regular, and when the dropped beat is restored idtor 
exertipn the rhythm is alM regular. ’Htis condition of a regulariy 
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dropped beat £a a leating hone must be rei^arded as noimal if the beat 
is restored and the rhythm remains normal after exertion. 

In the dog some irregularity of the pulse rhythm is normal, there 
being varktions both in the number of beats in any given unit of time 
and in the interval between each beat ; variations in the force are also 
noted. These irregularities can readily be appreciated on examining 
a dog’s pulse. They must be differentiated from gross irregularities of 
rh3rtbm, such as occur in cardiac disease and extreme toxsemic conditions. 

The dutracter of the pulse is, in some respects, of more importance 
than the rhythm or rate. Assessment of the character of the pulse entails 
an estimation of (i) the force of the impulse, (a) the degree to which 
the pressure wave is maintained, and (3) the form of the pressme wave. 
For example, the beat may be quick, strong and abrupt, but not sustained, 
or long, slow and rather soft, or very fast, thin and thready. In assessing 
the character it is necessary to determine if this is maintained over a 
reasonable period of time, or if there are variations in the character 
during that time. 

The relationship of the pulse rate to the respiratory rate should be 
observed. In normal health there is a fairly definite ratio between the 
pulse rate and the respiratory rate in an animal at rest. In large horses 
at rest a respiratory rate of 14 and a pulse rate of 42 is found, giving a 
ratio of 1 : 3 for this class of animal in these conditions. In lighter 
dasses of horses this ratio may vary from i : 4 to i : 5. In disease the 
ratio may be very greatly disturbed. In simple fevers not involving 
the respiratory system the ratio may be little disturbed, but in acute 
req>iratory disease, e.g. pneumonia, the respiratory rate may so increase 
that it approximates the pulse rate, reducing the ratio to a little less 
than I : i. 

The following average pulse rates are given as a guide to the approxi- 
mate rate that may be expected in each animal. As has already been 
explained these rates may be subject to quite considerable variations. 
In fast-working horses in a hard condition the pulse after a period of rest 
may be found to be quite slow, e.g. 32-36 beats per minute. In young 
animals the pulse is much faster than in the adult 


Ammal. 

Horse 

Cattle 

Sheep 

Pig 

Dog 

Cat 


Average pulse rate per mtuite. 
. 40 
. 50-60 
• 70 
. 60 
. 80-100 
. 100 


Abnormalities op the Pulse.— The following are some of the 
abnormalities of the pulse that are encountered. These serve to illustrate 
the value of the pulse in diagnosis. In a horse a strong bounding pulse 
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with a rate of about 8 o is found in the early stages of acute laminftli. 
In a dog a strong incompressible pulse, not matei^y abnormal in rate, 
is characteristic of chronic interstitial nephritis. A soft pulse is generally 
found present in animals affected with a slowly developing focus of 
sepsis. A £wt soft pulse is encountered in the later stages of pleuri^ 
with effusion. In the terminal stages of a fatal attack of colm, e.g, acute 
impaction or volvulus, the pulse is very fast — tao per minute or more — 
barely perceptible to the &ger 8 , and if the character of the pulse is 
compared at intervals it will be realised that it is rapidfy losing strength 
and so the tenn “ running down *’ is applied to this type of pulse. In 
acute endocarditis the pulse is quick, wiry and irritable, and it is frequently 
possible to appreciate a vibration or thrill passing along the column of 
blood in the artery, this being caused by the manner in which the heart 
contracts as a result of the irritation to which its lining membrane is 
being subjected. An irregular fluttering pulse, varying in rate, rhythm 
and character, is encountered in severe cardiac palpitation. 


Temperature 


In the domestic animals the temperature is taken by inserting the 
thermometer into the rectum. In order to facilitate mtroduction of 


the thermometer through the anal sphincter it is useful to moisten the 
thermometer or lubricate it with a httle soft parafiin or liquid parafiBn. 
Suitable restraint should be adopted, as the animal may resent the intro- 
duction of the thermometer, especially if the tip of the thermometer 
catches on a fold of mucous membrane. 

As a general nue the most suitable thermometer is the half-minute, 
blunt-nosed type with a magnifying scale. The mercury in the thermo- 
meter must be shaken down and the thermometer examined to make 
sure that the mercury has gone below the lowest temperature likely to 
be recorded. 

The domestic animals do not have definite normal temperatures ; 
considerable variations will be found in the temperature of normal 
animals under different conditions. 

The average normal temperatures are as follows : 


Atdtfud, 
Horse . 
Cattle . 
Sheep . 
Ck>at 
PiR . 

Dog and cat 
Birds . 


TemperatMare. 

100*5® F* 

101*5® F. Range ioo-ioa*4. 
103*0® F. „ 102-104. 
103*0® F. 

102*6® F. 

101*5® F’ Fange 101-102*5. 
105*0® F.-io7*o® F. 


The horse presents fewer fluctuations in temperature due to normal 
jfliysmlogical actions than any of the other domestic a nim al s . Strenuous 
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exertion in hot weather will cause a rise in a horse’s temperature, but the 
temperature rapidly returns to normal on cessation of the exertion. 
A pronounced variation in the temperature of healthy cattle is not only 
diurnal in character, but variations occur according to the physiological 
activity and also the environmental conditions. Cows in the later stages 
of pregnancy have an elevated temperature : though this is usually in 
the neighbourhood of 103'’ F. to 103*5** ^*> temperatures of 105** F. may 
be recorded in cows normal in every way ^cept that they are very heavy 
in calf. Heavily fed fattening cattle when replete after a full meal show 
a rise in temperature of one or two degrees. Hot stuffy buildings cause 
a slight rise in temperature, especially in &t cattle or cows. If cattle 
loose in a courtyard or field are chased, when they are being caught, it 
will be found that the temperature rises proportionately to the amount 
of chasing that has taken place. Similarly cattle that have been driven 
even slowly over a considerable distance or hurried over a short distance 
will be found to have an elevated temperature. The temperature should 
return to normal once the animals have had a period of rest. The tem- 
perattire of sheep, owing to the insulating qualities of the fleece, is very 
susceptible to conditions that entail an increased heat production. Sheep 
also are sensitive to climatic conditions involving a higher temperature 
than that to which they are normally accustomed. The heat-regulating 
mechanism of the dog is such that it is not able rapidly to get rid of 
excess heat produced by muscular activity ; consequently sharp eleva- 
tions of temperature occur after vigorous exertion. Temperatures of 
105** F. and over have been recorded in greyhounds shortly after they 
had run a race. A dog that has walked to a veterinary surgeon’s premises, 
especially if the dog is young, active and frisky, will be found to have a 
rise in temperature varying according to the extent of the exercise entailed 
in this walk. In hot weather it is found that dogs’ temperatures are 
higher than under cooler conditions. These factors must, therefore, be 
kept in mind when assessing the significance of an abnormal temperature 
in any of the domestic animals. 

An elevated temperature is one of the clinical signs of fever. 'The 
significance of such an elevated temperature is that it serves as an index 
of the extent to which the body defences have been mobilised to resist 
an invader. As this mobilisation is proportional to the intensity of the 
invasion, the temperature gives a rough guide to the severity of the illness 
affecting the animal. It must be realised that individual animals differ 
in the degree to which they react to any given infection. It may be that 
this varying reaction is due to a difference in the degree of immunity 
that eadb possesses for such a particular infection. Apart from ^cific 
immunity clinical experience shows that there is a great individual 
variation in susceptibility to all infections. 

Acute fevers are accompanied by a sharp elevation in temperature : 
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in chronic febrile conditions the temperatures may be only a little dbove 
the normal : subacute fevers occupy an intermediate position. Exoes* 
sively high temperatures are recorded in the acute form of anthrax, in 
acute encephalitis and meningitis, and in heat stroke. Subnormal 
temperatures are present in the later stages of chronic vrasting diseases, 
in marked exhaustion and in coma, whether arising from toxaemia, hypo* 
calcaemia, or the effects of narcotics and anaesthetics. An animal will 
survive very much longer with a subnormal temperature than it will 
with an excessively high temperature. Persistent subnormal tempera* 
tures indicate either a lowering of the animal’s resisting powers or that 
its resistance has been exhausted. 

An elevation in temperature may be one of the earliest signs of the 
onset of disease. In outbreaks of equine influenza, cases can be detected 
in their earliest stages if the temperature of all horses are taken prior to 
their going to work. Similarly in cattle an increase in temperature may 
be the first sign of foot and mouth disease. 

The temperature is not a good diagnostic guide in colic in the horse ; 
owing to the muscular activity associated with the violence shown by 
horses suffering severe pain, there may be a great increase in heat pro- 
duction leading to an elevation in temperature that has no relation to the 
severity of the actual colic. A progressive elevation of temperature in a 
case of colic is a bad prognostic sign, as it indicates that in all probability 
an extending inflammatory process involves the gut. 

SlGNlFlCAIICE OF PRELIMINARY GENERAL EXAMINATION 

(i) Interpretation of Symptoms and Signs. — ^It is convenient to 
consider at this stage the varying indications as to the nature of cases 
that will have been obtained as a resuii of the preliminary general examina- 
tion. It may be found that the facts of the case point strongly to the 
involvement of a particular system with the obvious implication that 
that s]rstem be the subject of a complete examination. On the other 
hand, this preliminary general examination may indicate the possibility 
that there is present one of the specific or contagious diseases ; then it is 
necessary to make such further examination as will prove or refute the 
suspected presence of that disease. It may be that the preliminary 
general e xam i na tion merely indicates that the animal is ill but gives no 
very definite indication as to the character of the illness. In such a case 
the clinician proceeds to make a complete exa mi nation of the body 
systems as is described in the later parts of this work. 

The manner in which the preliminary general examination maybe 
interpreted is illustrated by the following examples. 

(a) A six-year-old heavy draught gelding in good condhaon tised 
for fum work has been idle for a few days. During the last twenty-four 

C 
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houn the animal has been dull and l^ess and has refused all food. It 
has passed only veiy small quantities of hard, dty dung at increasingly 
long intervals, and Aere has been no passage of fseces for the last eight 
hours. The horse is seen to be standing in a dull manner, vnth its head 
held low, the eyes partially closed giving a sleepy appearance. The 
mucous membranes are found to be very slightly icteric, giving them a 
dull almost dirty appearance. The mouth is pasty and the breath rather 
sour. The body surfaces are normally Mi||nn. The pulse and tempera- 
ture are normal. In this clinical picture the lack of appetite, reduction 
of peristalsis with an absence of fever suggests the possibility of a func- 
tional derangement of the alimentary tract, the general trend of the case 
being to suggest a subacute condition. The next step in the examination 
of this case must be a thorough examination of the digestive system 
and abdomen. 

(b) A five year-old steeplechaser in training has recently showed inability 
to sustain exertion, now W a poor irregular appetite and is losing con- 
dition. Even at rest the respirations are somewhat accelerated. The 
mucous membranes are slightly cong^ed. There is an obvious pulsation 
in the jugular vein. The arterial pulse at rest is approximately 6o, but 
the force is weak and the rhyrthm irregular. This cliilfcal evidence 
indicates the need of a more detailed examination of the circulatory 
system. 

(c) A nine-year-oid fox terrier has been siclc at irregular intervals for 
the past two years, of late the vomiting has become more frequent. 
During the past few weeks the animal has shown an increasing degree 
of thirst, frequent copious urination has also been noticed by the owner. 
The mucous membranes are normal but there is a good deal of mucoid 
dischaige in the inner canthus of each eye. Opacity of the lens is present 
in both eyes. The animal is in poor bodily condition, the skin is dirty 
and scurfy. The pulse is very strong and is with difficulty compressed 
with the fingers; it is normal in rate and rhythm. The possibility of 
this being a case of chronic interstitial nephritis associated with increased 
blood pressure necessitates a more extended examination of the circulatory 
and renal system including analysis of a specimen of urine and if necessaty 
blood urea estimation. 

(d) A three-year-old male poodle is presented with a history of list- 
lessness, inability to sustain exertion, the appetite has been capricious for 
some weeks. Examination shows the dog to be in a state of emaciation 
hidden by ite coat. The mucous membranes are very pale, the pulse is 
fast and of poor quality, the heart sounds are very loud. The picture 
presented is one of acute ansemia the nature of which must be investigated. 
If a n ae m i a due to blood loss can be eliminated, the enquiry is directed to 
detecting evidence of failure in blood production. This entails a 
haematological invest^tion. 
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(e) In a group of tnvo-month-old calves three are noticed to be 
their food, eoats rather harsh and starit^, coughing fairly foequeotily 
and breathing rather heavily. The mucous membranes ate dij^lty 
injected, and there is a muco-purulent discharge from foe eyes and nose. 
The pulse is accelerated by about one-third, the temperatures vary from 
i04'5^ F. to 105** F. These qrmptoms and signs clearly indicate a ffoiHe 
disease, probably involving foe respiratory organs in foe chest, therefore 
a phjrsical examination of foe chest is required. 

(/) A dairy cow gave birth to her third calf about a month ago. 
After milking well her milk yield has dropped, her appetite is irr^nlar 
and the feeces are pale and pultaceous. She has lost some condition and 
is slightly hidebound. Respirations, mucous membranes and pulse are 
normal. The clinical evidence points to a disturbance of foe digestive 
system of which a detailed examination must now be made It will be 
necessary to eliminate the possibihty of foe condition being caused by a 
disturbance of metabolism, e.g. acetonaemia (post-parturient dyspepsia). 

(g) A two-year-old bullock is found to be suffering from acute 
abdominal distension. The history will reveal whether the animal was 
grazing when this developed or if it was on indoor feeding. Further 
examination will be directed to determining the nature of the distension, 
e.g. gaseous (tympany), solid matter (impaction) or fluid. It vrill then be 
necessary if the animal is tympanitic to decide if it is a case of timple 
bloat or one of frothy bloat. If simple bloat foe cause may be excessive 
fermentation or there may be an oesophageal obstruction. If it is a case 
of impaction is it due to ingestion of dry food that has absorbed mdsture 
and formed a dense mass with which the rumen cannot deal, or is there 
some displacement such as torsion of the abomasum ? 

(k) A recently calved cow is seen to be passii^ highly-pigmented 
reddish-brown urine. Three main points in (Merential diagnosis should 
be cleared up in the course of the preliminary general examination; 
(i) Is there a febrile reaction? (2) Has the cow been grazing on a tick- 
infested pasture? and (3) Is the discoloration of the urine due to blood 
(hasmaturia) or blood pigment alone (haemoglobinuria). The answers to 
these three questions will indicate the possibilities of foe case bemg 
(a) an acute hi^oly tic anosmia with hasmoglobinuria arising from infection 
with BtUtesia bovis (a protozoan bloud parasite) transmitted by the tick 
Ixodes ricinus. or (h) an acute haemolytic anae m ia with hsemoglobinuria 
encountered in various parts of the world in newly calved cows>; the 
aetiology of this condition bovine post-parturient hannoglobinuiia is not 
clearly understood, or (c) chronic cystic haematuria due to a lesion in the 
bladder, or (d) pyelonephritis. Further clinical investigation wUl be 
directed to confirming the possibilities suggested by the pidiminaty 
general examination. 

fi) A group of cross lambs going with their da m s on a good pasture 
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are quite suddenly a£Fected 'with profuse diarrhoea and there have been 
one or two deaths. The history is suggestive of acute intestinal helmin* 
thiasis. Investigation is then directed to examining fseces samples for 
worm egg burden and if possible the identification of particular genera 
of parasitic helminths. If the carcasses of the dead lambs are available 
these can be subjected to a post-mortem examination, the worm burden 
can be estimated and the distribution among the various genera assessed. 

(j) A group of pedigree Blackface ewea were brought down from the 
hills in early December and were placed on a low ground pasture where 
they received supplementary feeding. After a fortnight a ewe was found 
dead and several more deaths occurred durii^ the subsequent ten days. 
The only satisfactory approach to this problem is by post-mortem ocamina- 
tion which should be made on an animal as soon as possible after death. 
In order to complete the differential diagnosis it may well be necessary 
to submit material for laboratory examination, as for instance to establish 
the presence of enterotoxsemia. 

In pigs the difBculties of interpreting symptoms and clinical signs 
are considerable. Many specific febrile diseases of the pig closely resemble 
each other. Sometimes the history is such that there is a strong sugges- 
tion that the disease affecting the pigs may be one of these speaific diseases, 
but as a diagnosis can seldom be based on the history, symptoms and 
clinical signs, a post-mortem examination is required. It may be that 
there already is at least one pig dead, but if not, in order that a diagnosis 
may be made, an ailing pig is destroyed and a post-mortem examination 
nuide. 

The history, symptoms and clinical signs disclosed by the prelimiiuuy 
general examination may not give any clear indication of the future of 
the case under investigation ; when completed an examination of the 
body systems, though indicating certain abnormalities, may still fail to 
elucidate the nature of the malady. In this type of case the assistance of 
some of the aids to diagnosis is sought. The results of urine analysis 
may point to disturbances not only of the urinary system but also of 
digestion and metabolism. Differential blood counts or biochemical 
examiiution of a sample of blood may suggest the nature of the 
pathological processes present in the case. 

In all animals emaciation, anaemia and possibly diarrheea may be 
caused by helminth infestations ; if these are suspected further steps 
must be taken to establish the existence of a measure of infestation 
sufficient to cause the illness. 

(a) Fever, its Characteristics and Significance. — The presence 
of fever will have been recognised during the preliminary general examina- 
tion of the patient. Fever represents part of the general reaction of the 
patient’s body to the entrance of infection. The clinical syndrome of 
fever is characterised by a relatively constant group of symptoms and 
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clinical signs. It is important that the existence of this syndrome should 
be recognised and its significance appreciated. Though it may not be 
possible in the early stages of a specific infective fever to do more than 
determine the presence of febrile symptoms, it must be understood that 
even as a tentative diagnosis “ fever ** is unsatisfactory and of little 
value, as it merely indicates the existence of a bodily reaction, and 
the presence of this has already been realised when the animal was seen 
to be ill. 

Though varying in degree some febrile symptoms are constant in 
their appearance, other symptoms and clinical signs differ according to 
the causal disease. The symptoms and clinical signs in the early stages 
of fever are more similar in all cases than those in the later stages 
when the disease process has advanced sufficiently to produce the more 
specialised signs arising from involvement of local organs. These 
specialised signs will be discussed in detail when dealing with systematic 
examination of the individual systems of the body. 

The general signs of fever may be conveniently discussed as a group 
at this point. A rise of temperature (pyrexia), though an essential feature 
of fever, is only one of the many symptoms and signs that together 
constitute the clinical syndrome of fever. As has already been explained, 
the temperature constitutes an index of the seveiity of the body reaction. 
The term pyrexia is used to describe rises in temperature falling within 
a moderate range ; the term hyperp3rrexia is applied to excessively high 
temperatures, such as those over 106*^ F. If seen soon after the onset of 
illness, during the sLigc when the temperature is rising, the animal is 
shivering. Once tlie body has adjusted its heat regulation to the new 
temperature level, shivering usually ceases. It will, however, recur if 
the animal is taken from a warm atmosphere to a cold one. 

The coat is staring and there is a general appeatance of malaise. 
Many animals are very dull ; but in some fevers the animal appears for 
a time to be morbidly excited, as is the case in some forms of meningitis 
and encephalitis. The appetite is impaired or all food may be refused. 
Constipation is a constant concomitant of fever, except in those inflam- 
matory conditions of the alimentary tract that ore manifested by diarrhoea. 
Rumination is invariably disturbed and frequently entirely suspended. 
Reduction in the milk yield is inevitable and is approximately proportional 
to the severity and duration of the febrile reaction. The mucous mem- 
branes are injected, the muzzle is dry. The mouth may have an un- 
pleasant odour. It is often rather sticky and the tongue may be coated 
or furred. The external surfaces of the body feel hot. The sur&ces of 
the body may be moist with sweat. Pulse and respiration are accelerated ; 
in the absence of complications, e.g. pneumonia, this acceleration is 
proportional to the severity of the fever and the relationship betyreon 
pulse and respiratory rates is not inaterially altered. As a result of the 
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increased loss of fluid by other routes the urine in febrile animals is 
reduced in volume, but is concentrated, with an increased specific gravity. 
In herbivorous animals there is a change of reaction from alkalinity to 
acidity ; in other animals an increased acidity is found. The percentage 
of nitrogenous compounds in the urine is considerably increased. 

Hie symptomatology of fever is more readily appreciated when it is 
realised t^ acute fever pursuing a regular course passes through certain 
stages. 

(1) The stage of development commences at the time of infection 
when the causal organism gained entrance to the body. The period of 
mcuBATioN is that during which no symptoms are shown but the causal 
organism is multiplying in the body or elaborating its disease-producing 
toxin. The prodromal period is characterised by the appearance of 
only very slight symptoms that usually are indefinite in character, though 
indicating the commencement of illness. 

(2) The stage of full development is introduced by the period of 
INVASION when the symptoms and signs characteristic of the disease 
develop. The period when the symptoms are at their greatest intensity, 
is known as the fastigium. This period merges with the amphibolic 
a period of uncertainty during which the prognosis is in doubt ; the 
amphibolic period is popularly known as the “ crisis.” 

(3) The stage of resolution is introduced by a period of defervescence. 
The disappearance of the febrile S]rmptoms may take place rapidly by 
crisis or more slowly by lysis. Defervescence by lysis is more common 
in the domestic animals than defervescence by crisis. Finally during a 
period of convalescence the damaged and diseased tissues are, as far 
as possible, restored to normal and the animal regains its strength. 



CHAPTER III 

DIGESTIVE SYSTEM AND ABDOMEN 

General Synrptonu and Signs in all Species 

Horae : — ^Regicmal Anatomy — ^Detailed Clinical Examination — ^Rectd 
Examination— Classification of Colic— Differential Diagnosis of 
Various Types of Colic — Alimentary Disturbances in Foals 

Cattle and Sheep : — Regional Anat(»ny — Detailco Clinical Examination 

Pig : — ^Regional Anatomy — Clinical Examination 

Dog and Cat : — Regional Anatcmiy — Clinical Examination— Radio- 
logical Examination 

Liver Regional Anatomy — Clinical Examination — Jaundice -Canine 
Virus Hepatitis 

The great anatomical and physiological differences that exist between 
the different domestic animals make it impossible simultaneously to 
discuss the clinical examination of the alimentary tract of them all. It 
is, therefore, necessary to discuss separately the examination as it is 
applied to each species. Certain general methods may be considered 
before dealing with each species. 

In the preliminary general examination attention has already been 
directed to the state of the appetite. It is necessary to distinguish between 
lack of appetite {anorexia) and inability to take food due to dilBculty in 
prehension and mastication or inability to swallow food. Difficulties of 
prehension are associated whh lesions in the mouth, and an examination 
of the mouth, if not already made, will reveal the lesion. This examina- 
tion entails inspection and palpation of such parts as the lips, gums, 
teeth, cheeks and tongue. In some cases the sense of smell is of con- 
siderable assistance in locating the site and determining the nature of a 
lesion in the mouth. Diseased teeth and necrotic bone are both respon- 
sible for very impleasant smells. Painful conditions of the pharynx 
and the associated lymph glands — ^principally submaxillary and retro- 
pharyngeal — ^may interfere with free movement of the lower jaw and so 
make prehension and mastication difficult and painful. Dys^t^ia, or 
difficulty in swallowing, may arise from painful pharyngeal conditions. 
New growths or foreign bodies may obstruct the pharynx. Difficulty 
in swsdlowing may be caused by an obstruction in the cesophagua. The 
methods of examination of the pharynx and oesophagus vary in tibe 
individual species and will be discussed later. 

The enquiries made when ascertaining the history of the case should 
have revealed the degree of peristaltic activity of the bowel. This informa- 
tion may be confirmed by an inspe^on of the feces. Hie tffiaracter of 
the, feces is of impo^ce. The feces may be normal, unusudly 
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fluid or excessively hard. Hard faeces from constipated animals have 
a firm glazed surface to udiich some mucus is usually adherent. The 
faeces may have an offensive smell and may contain either changed blood 
that has passed down the bowel or fresh blood shed from the terminal 
portion of the rectum. 

The abdomen may appear empty, normally full or distended. Dis- 
tension of the abdomen may arise from a number of causes : food, flatus, 
foetus, fluid, fsK^es, or foreign body. The i^ifferentiation between fullness 
due to repletion after a meal and impaction is based on the knowledge 
that an excessively replete animal is not ill though temporarily uncom- 
fortable. An animal with impaction is ill. Obviously there are border- 
line cases where repletion, due to over-engorgement with food, passes 
on to impaction. Distension due to flatus is such that percussion of the 
abdomen produces a resonant or drum-like sound. Pregnancy, whether 
simple or multiple, will only lead to acute distension of the abdomen 
in the later stages when the presence of the foetus or foetuses can usually 
be appreciated by direct clinical methods. Ascites (dropsy of the 
peritoneal cavity) is recognised by the production of a percussion wave 
in the fluid. A hand is laid flat on one side of the abdomen and the 
other side of the abdomen struck sharply. In small animal^ the clinician 
can do this himself ; in larger animals an assistant is required. The 
wave created in the fluid by the impact travels across the abdomen and 
impinges on the hand held flat on the abdominal wall. The impact of 
the wave on the far side of the abdomen can be detected aurally by means 
of a stethoscope. Percussion of the abdomen will produce a dull non- 
resonant sound in the area occupied by the fluid ; the normal resonance 
of the abdomen can be demonstrated by percussion in the upper part 
of the abdomen if that is not occupied by fluid. Alterations in the 
position of the animal alter the position of the fluid in the abdomen 
and the areas of dullness and resonance are altered correspondingly. 
Such alterations are more easily produced in small animals that can be 
conveniently laid on the side and turned on the back during the course 
of the examination. If the abdominal cavity is greatly distended with 
fluid the weight drags down the abdomen so that the lower part is round 
and prominent, but there is a hollow area on each side of the body below 
the lumbar vertebrae. In any case of doubt an exploratoiy puncture 
of the abdominal cavity should be made with a view to withdrawing 
some of the fluid should any be present. The fluid causing distension 
of the abdomen may not be free in the peritoneal cavity, but may be 
contained in a closed sac, when percussion with the animal in varying 
positions reveals that the fluid does not move freely throughout the 
peritoneal cavity but remains localised. Distension of the abdomen by 
fluid enclosed in a sac within the peritoneum is a clinical feature of 
hydronephrosis, hydrops amnii and any advanced cystic condition. 
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Distension of the abdomen with faeces will only occur when there is a 
most marked degree of constipation. Such a measure of constipation is 
extremely rare in animals. Foreign bodies before leading to distension 
of the abdomen must attain a considerable size in proportion to the 
animal and are limited mainly to large tumour growths. 

Palpation of the abdomen is of limited value in the horse, though 
pain and tension may be revealed. In cattle much useful information 
may be obtained by palpating the rumen through the abdominal wall, 
and some information may be obtained by palpation of the abdominal 
wall over the site of abomasum. In sheep palpation of the abdomen 
may prove quite useful. In pigs it is unfortunately of little value. It u 
only in the dog and cat that deep palpation through the abdominal wall 
is possible, and in these animals this form of palpation constitutes an 
essential part of the clinical examination of the abdomen. In foals, 
calves and lambs, especially in the very young, a fairly extensive 
examination of the abdomen by palpation is possible. 

Percussion is of value in all animals, though the information gained 
varies in the different species. 

Auscultation is useful in all animals to reveal the state of peristaltic 
activity. 

Exploratory Puncture of the Abdomen. — The peritoneal cavity 
may be tapped to confirm the suspected presence of fluid and to obtain 
samples of the fluid for bacteriological examination. In the larger 
animals the operation is performed with a small bore trocar and caimula, 
in the smaller animals a hypodermic needle r to i| inches long and 
0*9 to r*4 mm. in diameter is used. The site selected is the abdominal 
floor near the midline so as to avoid the large vessels of the abdominal 
wall. If the animal is in a standing position the pressure of fluid is 
usually sufficient to cause it to flow from the needle, the fluid being 
collected in a sterile receptacle held below the needle ; if necessary the 
fluid may be withdrawn into a sterile syringe. 


HORSE 

Regional Anatomy 

The soft palate in the horse is greatly developed, extending from the 
hard palate to the epiglottis with which it comes in contact. Thus a 
complete membranous curtain separates the mouth firom the pluuynx, 
except during the act of swallowing. The presence of this membranous 
curtain prevents direct inspection of the pharynx in the horse. 

At its oonunencement the onophagus is in the middle line of the 
nedc ; in the middle third of the iiedi it passes to the left side where, 
if containing solid matecial, it can be palpated. 
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The stomach of the hone is relatively small and is situated high up 
in the abdominal cavity, immediately behind the diaphragm and liver 
and mainly to the left of ^ median plane. 

The first part of the duodenum has a relatively short mesentery, but 
the second part is more loosely attached to the abdominal roof. The 
other portions of the small intestine have a very loose mesentery, and in 



Fig. I. — ^Hone. Thorax and Abdomra. Left side. 


consequence vary very much in position. 'Fhe small intestine lies princi- 
pally on the left side, but coils may be found in contact with the abdominal 
floor and even the right side. 

The large intestine is formed by the caecum, the large colon, the small 
colon and the rectum. The caecum of the horse is very large ; it resembles 
a comma in shape. The rounded base of the caecum lies in the right iliac 
and sub-lumbar region ; the more pointed extremity lies on the abdominal 
floor behind the xiphoid cartilage. The ileo-caecal orifice and the caeco« 
colic orifice lie dose together on die concave curvature of the base. 

The first part of the large colon, the right ventral colon, commences 
at the caxo-colic orifice and sweeps downwards and forwards from a 
position approximately behind the lower end of the last rib. Sweeping 
across the abdominal floor from right to left forming the sternal flexure. 
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the colon tunis back to form the left venttal cokn. Thia paiocn upwards 
and backwards, reaches the entrance to the pelvis where the pelvic 
flexure of the colon is formed by a sharp forward and upward turn that 
leads to the left dorsal colon. Not only is there th is acute turn at the 
pelvic flexure of the colon, but there is also a sudden diminution in the 
lumen of the bowel at this point. The left dorsal colon passes forward 



immediately above the left ventral colon to which it is attached. Passing 
across to the right it forms the diaphragmatic flexure and continues to 
form the right dorsal colon. The right dorsal colon runs upwards and 
to the left and with a sudden narrowing of the lumen becomes the small 
colon, this point being approximately below the last two ribs on die 
left side. 

The small colon is from ten to twelve feet in length ; its ccnls are 
intermingled with those of the small intestine. The small colon terminates 
in the rectum. 

T^ ntigitudinal bands are present on both the large and small colon. 
The presence of these bands enables the clinician to recognise the colon 
when it » palpated in the course of a rectal examination, as both the 
bands and sacculations caused by them can be folt 
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Clinical Examination 

The Mouth. — detailed examination of the mouth will be required 
if the symptoms and clinical signs already recognised point to an 
involvement of it. Thus salivation, difficulty in feeding or chewing 
may have been noticed. A horse with unevenly worn teeth may allow 
the food to drop out of its mouth. A not uncommon cause of debility 
in horses is uneven wearing of the molar^'-.teeth leading to the develop- 
ment of projections and prolongations on the teeth. Such a horse cannot 
properly chew its food and in consequence malnutrition develops. 
Inspection of the mouth may be performed by opening the mouth and 
grasping the free portion of the tongue with the hand, the hand holding 
the tongue preventing closure of the mouth. This method does not 
permit a detailed examination of the mouth. To enable the mouth to 
be more thoroughly examined it is necessary to make use of a mouth 
gag. Two forms of gag are in common use, namely Varnell’s and 
Haussman’s ; details of these are to be found in text-books dealing with 
animal management. 

Pharynx. — Owing to the amount of lymphoid tissue present the 
pharyngeal mucous membrane is an important site of tissiib reaction to 
infection. Inflammatory changes in the pharynx are made evident by 
coughing, nasal discharge, difficulty in swallowing, heat, pain and swelling 
of the pharyi^al region and frequently a defensive reaction in the 
associated lymphatic glands. The pharynx can be palpated externally 
to determine the presence of pain, heat or swelling. When palpating 
the pharynx it is always well to palpate the associated lymphatic glands, 
namely the sub-maxillary, the sub-parotid and the suprapharyngeal. 

As has already been stated, inspection of the horse’s pharynx through 
the mouth is not possible. It is possible to inspect the mucous membrane 
of the pharynx to some extent by means of an instrument known as the 
rhino-laryngoscope. This instrument is passed up the nose ; by means 
of a small electric light and mirrors within the instrument the mucous 
membrane of a small area of the pharyngeal wall is illuminated and an 
image of the area can be seen. By moving and rotating the instrument 
other areas can be inspected. It is also possible with this instrument 
to inspect the larynx and vocal cords. Many horses show little resent- 
ment to the passage of this instrument, but if necessary a narcotic or 
anaesthetic may be administered to facilitate the introduction of the 
instrument through the lower meatus of the nose. 

(Esophagus. — Difficulty in swallowing or regurgitation of food may 
indicate oesophageal involvement, but may also be associated with gastric 
disorder. Inflammatory processes involving the oesophagus almost 
invariably arise from trauma caused either by mechanical damage or by 
the action of diemical irritants. 
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Choking may result from an attempt to swallow any substance of 
a character that the oesophagus cannot convey to the stomach. 
Choking with sugar-beet pulp is not uncommon in horses. The hone 
attracts attention as it is uneasy and unable to feed properly. It may 
attempt to swallow some food, but immediately shows signs of discomfort 
and the bolus of food is returned from the oesophagus and ejected throu|^ 
the nostrils. This reguigitation of food causes so much pain that the 
horse squeals, arching the neck as the food is expelled. 

If the obstruction should be located in the cervical part of the 
oesophagus it may be palpated on the left side of the neck where the 
oesophagus passes dorsal to the trachea. If in the thoracic portion of 
the oesophagus, and also if in the cervical portion, the obstruction may 
be located by passing the stomach tube. After the stomach tube enters 
the oesophagus it should be pushed gently down until it comes in contact 
with the obstruction. By noting the length to which the tube has 
penetrated when it reaches the obstruction it is possible to estimate 
approximate position of the obstruction. 

Spasm of the oesophagus most commonly occurs in the cardiac portion, 
being in fact a cardiospasm. In this condition spasmodic contraction 
of the oesophageal muscle prevents the passage of a bolus of food to the 
stomach. The food is expelled by a peristaltic wave passing up the 
oesophagus. Cardiospasm is only observed when the horse is feeding 
or attempting to feed. After chewing some food the normal swallowing 
effort is made, the horse stops feeding, arches his neck, and a reverse 
peristaltic wave is seen passing up the neck, the food material, mixed 
with saliva and mucus, bein<' ejected through the nose. The spasm of 
the oesophagus is painful and the horse may show signs of considerable 
distress. Passage of the stomach tube will assist differentiation from 
obstruction of the oesophagus. The stomach tube should be lubricated 
thoroughly with some bland oil so that it may pass easily through the 
portion of the oesophagus constricted by the spasm. 

Colic. — ^The term “ colic ” is applied rather indiscriminately to the 
symptoms shown by n horse that is suffering abdominal pain. Such 
pain may arise from stomach, small intestine or large intestine and is 
known as “ true colic.” The pain may, however, be caused by lesions 
in the urinary system, or any of the other abdominal organs, and also 
in organs or tissues outwith the abdominal cavity. Colic arising from 
organs other than the stomach or bowel is spoken of as “ false colic ” ; 
sometimes .its origin is definitely indicated, e.g. renal colic. An out- 
standing example of ” false colic ” arising from pain in tissues outwith 
the abdominal cavity is the subacute pain that accompanies the early 
painful stages of pleurisy in the horse. 

Acute peritonitis is accompanied by pain, but the severity of the 
pain is apparently dependent on the, cause of the peritonitis even nraie 
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than ita extent. Thiu acute intestinal obstruction (acute impaction) is 
in its later stages associated vnth an intense local peritonitis and some 
measure of generalised peritonitis. The pain in acute impaction is 
severe, the horse in consequence being very violent. Acute generalised 
peritonitis feUovnng traiuna may only cause dull pain ; the horse stands 
stiffly and shows marked disinclination to move. 

In the mare, symptoms of colic may arise from violent uterine con< 
tractions; this form of colic may be teen after the foetal membranes 
have been removed manually and appeius to develop more frequently 
following retention of the placenta after an abortion than after parturition 
at full term. 

Colic is in effect the outward manifestation of pain affecting the 
viscera. Horses indicate the presence of colic by a group of characteristic 
symptoms. If the animal is feeding when the attack commences he will 
stop and will not normally take food again till the spasm has passed. 
Horses in the throes of intense pain may chew at pieces of straw, or hay, 
or even dry fibrous sticks. Inspection of the animal will readily reveal 
that it is not feeding. Pawing and scraping with the fore feet are seen. 
The horse lies down but may be no sooner down than he springs up again. 
If there is severe distension of the abdomen the horse Mes down with 
caution, often hesitating in a crouching position before finally allowing 
his body to reach the floor. When he does let the body touch the ground 
the pressure on the abdomen causes him such pain that he gives a deep 
groan. While lying the horse may roll and ki(^ If free in a loose box 
he may do himself little harm. If he is in a stall he may get into an 
awkward position with the feet fixed tightly against the side of the stall, 
making access to the head difficult and dangerous. Many horses, if 
suffering severe pain, appear to be oblivious to damage they mfiict on 
themselves by their violence ; severe bruising, especially of the head, is 
a distressing result in these cases. The horse postures as though attempt- 
ing to urinate, and the attendant may erroneously assume that the horse 
is suffering from some disorder of the urinary system. In severe colic 
the horse often backs his hind quarters into a comer or against some 
fixed object and stands pressing finnly against it. 

Regurgitation of foodstuffs up the (esophagus and the ejection of 
food material through the nose is seen in gastric distension and in rupture 
of the stomach. It appears that following rupture of the stonnuffi the 
Wdiac sphincter relaxes, and the material in the stomach passes through 
the open sphincter up the oesophagus. The enormous distension of the 
atomach with green foul-smelling fluid in acute grass si(^es8 causes the 
fluid to overcome the sphincter and pass up the oesophagus, the material 
trickliog from the nostrils in a fairly steady stream. 

Intmse pam in the anterior portion of the abdomen, espMii% if 
accompanied by gastric distenrion pressing on the (Uaphra^pn, is to 
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scnne extent teduced if the hone sits upright on its hsuncdies like a dog. 
The presence of this symptom is ahva]^ associated irith serious iUness 
and may be seen riiortly before a fatal ending. 

Sweating, in patches or all over the body so that the horse is litenSy 
bathed in sweat, is partly an index of the severity of the pain and pairiy 
an indication of the reaction of that individual horse to pain. Horses in £it 
or soft condition tend to sweat more profusely in colic than horses in hard 
working condition; excitable, highly bred horses tend to show most 
violence. 

Respiration is reflexly stimulated by the pain of colic. In the later 
stiiges of an acute abdominal catastrophe toxaemia along with shock and 
exhaustion, due to continued pain, cause grave disturbances of respira- 
tion. Thus in volvulus the breathing has a sobbing character that is most 
distressing to the observer. Increased abdominal pressure interferii^ 
with the movements of the diaphragm may produce prOlidunced dyspnoea. 

The pulse rate rapidly accelerates during spasms of pain. If the pain 
is of the spasmodic type the pulse will return to normal during die 
intervals between the attacks of pain. If the pain is continuous the pulse 
continues to increase in rate and may in an hour or two reach a rate 
of 8o per minute or more. Should the case be of a nature that allows 
the rapid development of toxaemia, the depression of the circulation is 
mote marked and the pulse may continue to increase in rate and lose 
strength tmtil shortly before death the rate may be lao per minute and 
the imptilse becomes so weak that it is almost imperceptible. By the 
time tUs stage is reached the animal is suffering severely from shock 
and exhaustion, and the body surfaces have a cold clammy feeling. 

The appearance of the visible mucous membranes varies according 
to the nature and cause of the colic. 

The temperature is not of assistance in the diagnosis of colic; it 
may, however, be of some assistance in prognosis, a progressive rue in 
temperature indicating a serious and possibly fatal case. 

Owing to the great thickness and strength of the abdominal wall 
in the horse there is a distinct limitation on the amount of information 
regarding the contents of the abdominal cavity that can be obtained by 
examination through the abdominal wall. This information can be 
supplemented by that obtained from a rectal examination. The details 
observed during the preliminary general examination are of particular 
importance in the differential diagnosis of the various forms of equine 
colic. 

Stomach. — ^I^ pation of the horse’s stomach is not possible. Fslpa- 
tion of the left Bank immediately behind the last rib will be found to 
be of very little assistance since the stomach does not lie sufficient^ neat 
the surface to enable any accurate location of the seat of the m a x i mum 
intenrity of pain. These factors create ^Ufficultiea in rite dtagno^ of 
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jfuMc dbntdorl in fits tione. Hie clmician must ktgdy depend on 
indleeet qm^^tdon. 

Acute oontiintnus pain with considerable reflex acceleration of the 
pulse is a feature of gastric impad^n and gastric tympany. Quick 
shallow respiratory movements with injected mucous membranes occur 
when the movements of the diaphragm are restricted by a distended 
stomach. By sitting on his haunches ^e horse allows his stomach to 
&11 away from the diaphragm. Profus^ sweating indicates the severity 
of the horse’s discomfort. Distension of the abdomen giving rise to a 
drum*like resonance on percussion may affect the left side principally 
if tympany is confined to the stomach. For a short time after the onset 
of pain due to gastric distension, small quantities of fseces may be passed, 
but complete stasis develops rapidly. 

Reguigitation of foodstuff and its passage down the nose suggest the 
likelihood of impaction or distension of the stomach with semi-fluid or 
fluid material. Eructation of gas occurs when the stomach is distended 
with gas. If the stomach tube is passed gas or fluid may escape by it, 
indicating the nature of the cause of the gastric distension. If food 
material is impacted in the stomach, some of it may be removed by 
pumping in through the stomach tube half to one gallon of laline solution 
and then allowing this to siphon out. But as the saline does not enter or 
leave the stomach with any appreciable degree of force it may merely flow 
on to the surface of the impacted food material and then pass back out of the 
tube without removing any appreciable amount of the impacted material. 

It may appear that the severity of the pain is temporarily abated after 
the expulsion of food, fluid or gas from the stoniach. Disappearance of 
pain unaccompanied by any improvement in the general symptoms 
indicates a deterioration and not an improvement in the horse’s conation. 
If, after a period of some hours, the pain abates gradually, but the pulse 
continues to increase in rate and lose volume, and at the same time the 
surfaces of the body become cold, the animal is suffering from the 
secondary effects of the gastric condition, e.g. exhaustion and an increasing 
degree of toxaemia. 

On the other hand, if, after an intense spasm of pain evidenced by 
extreme riolence, there is a sudden disappearance of pain with at the 
same time every evidence of shock and the ejection of gastric contents 
through the nose, it must be appreciated that the stomach wall may 
have ruptured. 

No positive evidence is found by rectal examination in gastric disorders 
of the horse. Such negative information is, however, of value in the 
differential diagnosis of acute colic of the horse. 

Depraved appetite (pica) is a symptom commonly associated with 
chronic indigestion in the horse. In young horses during the period 
when the permanent teeth are in process of eruption some degree of 
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cause some disturbance of appetite. 

A sour pasty condition of the mouth, a rather slow soft pulse, sotne 
nausea shown by yawning, sour butyric smelling soft feces, and a 
depraved appetite are ch^acteristic features of indigestion following 
malnutrition ; clinical examination of the mouth and a fsecal worm egg 
count are necessary steps in differential diagnosis. 

Intestine. — ^Inspection of the abdomen will have revealed distension 
that may be due to intestinal tympany. External palpation of the abdomen 
is of very limited value in the horse, but pain and tension are revealed 
by palpation. In some cases the fullness due to an impaction in the 
left ventral colon can be appreciated by palpation of the flank. Percussion 
is of value in demonstrating resonance due to tympany. Extreme dull** 
ness due to overloading of the bowel with solid foodstuffs can rarely be 
demonstrated by percussion. Auscultation of the abdomen will show 
whether the peristaltic sounds are normal ; their absence indicates 
intestinal stasis and abnormally loud peristaltic sounds may indicate 
increased peristaltic activity, but the volume of the sound may depend 
on the character of the foodstuff. 

Emphasis has already been laid on the necessity of determining the 
character and quantity of the fseces. The horse normally defecates several 
times a day. The character of the feces varies according to the food* 
stuffs, but in any horse the feces should normally be formed. The 
feces of a pony are usually drier and firmer than those of a horse. The 
character of the fe^es provides a useful index of the degree of peristaltic 
activity. The main points to be observed in regard to the character of 
the feces are consistency, colour and smell. Hard dry feces are passed 
in very small amounts in the period immediately preceding the appear- 
ance of clinical signs of impaction. At a later stage hard pellets may be 
found lying within the rectum, but no feces are passed by the aniinal. 
Such hard pellets have a glazed surface often covered with a film of 
mucus. A few hard pellets arc found in the rectum in acute grass sick- 
ness. Soft feces resembling those of a cow in consistency, having an 
unpleasant sour smell, are passed in chronic indigestion. 

Fluid feces containing mucus and epithelial debris are passed in 
muco-enteritis that may develop as a result of excessive dosage with a 
purgative. Following septic absorption from a focus of infection^ 
chronic metritis following parturition, muco-enteritis may develop. 
Diarrhcea is a symptom of intestinal irritation. Once any substance has 
passed from the stomach it can only be expelled from the body by passing 
throughout the length of the bowel to the exterior. If the substance is 
irritant in character the bowel responds by an increase in the peristaltic 
rate. In consequence absorption time in the bowel is reduced and there 
may be increased secretion from the glands of the bowel in response to 
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the irritant ; so the food residue reaching the terminal part of the colon 
is of greater volume and has a much higher fluid content. 

Haemorrhagic faeces are passed whenever there is a break in the 
continuity of the lining of the bowel wall that allows the escape of blood 
into the lumen. If the blood is being lost into the anterior part of the 
bowel it is invariably dark in colour. Tlie term melaena is used to describe 
the passage of faeces dark in colour due to the presence of changed 
blood pigment. The amoimt of blood vafkies from a small quantity shed 
from a minute ulcerated area to the great volume lost in cases of acute 
haemorrhagic enteritis. 

The term dysentery is used to describe an inflammation of the intestine 
attended by pain and straining with the passage of faeces containing 
blood and mucus. 

If large quantities of blood are present in faeces they are readily 
detected by inspection ; smaller quantities easily escape notice if the 
faeces are not tested for occult blood. 

Benzidine Test . — A thin suspension of fieces is made with distilled water, 
5-10 C.C. being suflicient. This is boiled to destroy any enzjmes and allowed 
to cool. To a C.C. of a saturated solution of benzidine in glaosal acetic acid 
is added 3 c.c. of 3 per cent, hydrogen peroxide and z or 3 drops of the 
faecal suspension. A clear blue colour develops if blood is present. 

In carnivores, before carrying out this test, red meat and vegetables 
may be withheld for two or three days. But if the blue colour develops 
within thirty seconds the presence of blood may be assumed irrespective 
of the constituents of the diet. 

There is a tendency to discontinue using the Benzidine Test because of 
the possible cardnogenetic actions of benzidine. 

Gtiaiacum Test . — ^A small quantity of fieces is thoroughly mixed with 
10 c.c. of glacial acetic acid. An equal quantity of ether is added and the 
mixing repeated. In about a c.c. of the resulting mixture there are placed 
5 drops of freshly prepared tincture of guaiacum, and to this is added slowly 
10 per cent, ozonic alcohol (10 c.c. ao vol. hydrogen peroxide alcohol to 
100 C.C.) until a blue or green colour develops or a definite excess has been 
added without any colour appearing. 

Ocadtest . — ^This test for blood pigment in urine can be applied to a 
suspension of fiaeces as a test for occult blood (see page 31 1). 

Rectal Examination. — ^When the symptoms and clinical signs 
observed up to this point are co-related it will often be found that a 
rectal examination must be performed in order to obtain further infor* 
mation. 

In making a rectal examination suitable restraint must be used. It 
may suffice for one assistant to lift up a foreleg while another holds the 
tail. The application of a twitch is sometimes useful in quietening a 
troublesome patient. If it is thought that the horse is likely to give 
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trouble it may be wise to apply side lines or service hobbles— for details 
see standard works on animal management. The hand and arm should 
be thoroughly lubricated with soap and water or some bland emollient. 
It is a good plan to fill the edges of the finger nails with soap. It will 
be found that though the majority of horses resent the introduction of 
the hand through the anal sphincter^ once this initial difficulty is over- 
come little resentment is shown to any further part of the examination 
unless the manipulation causes pain. If on introducing the hand the 
rectum is found to be full of faeces these must be removed. 

The state of the rectum is then examined. Normally the wall of the 
rectum is applied to the arm with a gentle but firm pressure. The rectum 
may be ballooned when for any reason the intestinal musculature has 
lost tone. This may result from complete intestinal stasis from any cause, 
such as necrosis of a portion of the bowel wall following obliteration of 
its blood supply by volvulus. Artificial ballooning of the rectum may 
be produced by the repeated introduction and withdrawal of the hand 
and arm during the removal of faeces from the rectum. The hand 
and ann may be tightly gripped by the rectal wall and the animal may 
strain against the operator in any acutely painful condition in the 
abdomen, the principal alimentary causes being acute impaction and 
volvulxis before the occurrence of necrosis. 

When the hand and arm have been introduced into the rectum the 
comparatively restricted portion of the abdominal cavity within the 
operator’s reach should be systematically examined. In the normal 
animal except for the initial resentment caused by the introduction of the 
hand through the anal sphincter, little discomfort is caused, and explora- 
tion of the abdomen should give an impression that there is a complete 
absence of pain or discomfort. 

Many of the portions of the bowel can only be clearly defined by 
palpation when they arc distended with gas or delineated by an impac- 
tion. One portion of the bowel that can nearly always be palpated with 
facility is a portion of the small colon lying anterior and ventral to the 
brim of the pelvis. This loop of the small colon can be identified as it 
contains faecal masses sufficiently formed in character to be recognised 
by palpation and also because the longitudinal bands and sacculations 
enable the clinician to distinguish it from a loop of small intestine. 

The pelvic flexure of the colon is appreciated on the left side just 
within the anterior entrance to the pelvis ; the tip of the pelvic flexure 
may traverse the middle line. Passing the hand forward and to the left 
the longitudinal bands of the double colon may be appreciated. If the 
pelvic flexure is the site of an impaction, the latter is felt as a mass 
varying in consistency from that of dough to that of a firmly flexed 
human knee. If an impaction is present the bands of the colon tend 
to be tense. 
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To the right, extending from the posterior part of the lumbar region 
in an anterior and ventral direction, is the mass of the caecum ; this can 
only be clearly appreciated when it is distended. 

As for forward as can be reached in the lower part of the abdomen 
the coils of the small intestine can be felt as indefinite objects that can 
easily be pushed out of the way. If distended with gas the loops of the 
small intestine may be definitely identified. If the small intestine is 
the site of volvulus the loop that is cut o^i from its blood supply and 
from the lumen of the rest of the bowel becomes acutely distended with 
gas, and can readily be felt as a resilient mass. It is only very exceptionally 
that the twisted portion can be felt, but the displacement caused by 
volvulus may be such that portions of mesentery are rendered tense and 
can be felt as cord-like structures traversing the abdomen. These can 
be distinguished by their position and form from the longitudinal bands 
of the colon that may be rendered tense by the distension of the bowel 
in tympany. 

If the horse is not too large it may be possible to palpate the junction 
of the large and small colon in the region ventral to the last two ribs on 
the left side, but this region is in many horses beyond the reach of the 
operator. 

It is usually possible to recognise the bladder by passing the hand 
forward along the floor of the pelvis ; when empty the bladder lies 
mainly within the pelvis, but as it fills it projects beyond the brim of the 
pelvis. If empty it may not be possible to identify the bladder clearly. 
If pain were arising from distension of the bladder caused by obstruction 
of the urethra, the bladder would be sufficiently distended to make it 
easily recognisable. The left kidney may be palpated in small horses ; 
in large animals it is usually out of reach. 

In the mare the uterus and ovaries may be examined. 

If the operator has a long arm he may be able to palpate the posterior 
margin of the spleen far forward on the left side ; if the spleen is grossly 
enlarged it may be more easily felt and the margin may feel thicker than 
in the normal ; gross distension of the stomach may bring the spleen 
back within reach. 

Dorsally the pulse may be felt in the abdominal aorta and the aorta 
may be traced back to its bifurcation into the great vessels leading to the 
hind limbs. The internal inguinal ring on either side may be palpated. 
If the internal inguinal ring is the site of hernia the portion of bowel 
entering the ring may be felt. 

It is only in exceptional cases that intestinal calculi can be palpated 
when malting g rectal ocamination. They are felt as extremely hard 
masses. 

During the exploration of the abdomen attention must be directed 
to the detection of pain in any area, the distension of any portion of the 
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bowel with gas or impacted food material and the presence of any evidoice 
of abnormal displacement of a portion of the bowel. 

When the rectal examination has been performed it is possible to 
analyse the symptoms and clinical signs with a view to forming a diagnosis 
of the nature of the colic. 

CuASSinCATION OF CoLIC 

The colics of the horse other than gastric distension are divisible into 
four main groups according to their cause. First, there is spasmodic 
colic that is the result of violent irregular peristalrk movements. These 
may arise as a result of irritation of the alimentary tract by unsuitable 
foodstuffs, or may be associated with general muscular fatigue in a horse 
that has had a heavy day’s work, or may be the consequence ot an exces- 
sively hungry horse bolting his food, or may develop shortly after changes 
in the food supply. In very many cases of spasmodic colic there is a 
certain degree of intestinal tympany. 

Second, there is tympanitic colic (or simply tympany) ; this is due 
to distension of a hollow viscus following the rapid production of gas 
from foodstuffs that ferment readily. Any food such as cut grass, especially 
if rich in clover, or damaged or defective foodstuffs, are likely to lead to 
tympany. Distension of a hollow viscus w ith gas under tension s timulate s 
spasm, which not only causes pain but also prevents the passage of gas 
along the lumen of the intestine. 

Third, obstructive colic (or impaction) is that form of colic which is 
caused by the development within the lumen of the gut of a mass of 
iiigcsta that is sufficiently dtf and firm to cause an obstruction within 
the bowel. In many cases the impaction is to be regarded as a symptom 
of antecedent stasis, but in other cases it develops as an immediate result 
of engorgement or the ingestion of indigestible foodstuffs such as old 
dry straw. Obstructive colic associated with impaction may involve 
either stomach or colon. It is chiefly the large colon that is involved, 
and the most common site is the pelvic flexure. The junction of the 
large and small colon is the next site in order of frequency, but impaction 
there is much less common ; the small colon is seldom the site of a 
definite impaction. Impaction of the (..rcum is a comparatively rate 
condition. Impaction of the small intestine is rare with the exception 
of so-called “ sand colic ” developing as a result of the ingestbn of 
considerable quantities of sand. Under obstructive colic it is necessary 
to include colic associated with intestinal calculi. 

Fourth, colic that is due to mechanical causes outside the bowel 
ranging obstruction of its lumcn. In this category are included a number 
of conditions. Volvulus (twist) involves in descending order of frequency 
the double colon, the small colon, the middle portion of the small intes- 
tine, the lemainder of the large colon and the ileum. Volvulus of the 
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duodenum is exceedingly rare owing to its short mesentery limiting the 
movement necessary to produce a volvulus. Volvulus is tuMX>mmon in 
foals. Intussusception (invagination or telescoping) of the bowel is not 
common in adult horses but is encountered in foals. The invagination 
usually commences in the small intestine but may extend till a consider- 
able portion of the small intestine has passed into the huge bowel ; owing 
to the anatomical relationships of the ileo-csecal and caeco-colic orifices 
in the horse, intussusception of the small intestine through the ileo- 
caecal orifice passes into the caecum. Intussusception of the caecum 
within itself may extend into the colon (iX caeco-colic intussusception). 
Strangulated hernia or incarcerated hernia leads to colic by interfering 
with the blood supply to the strangulated or incarcerated portion of 
bowel and may also obliterate the lumen of that part of the bowel. Scrotal 
hernia is the most common t3rpe ; diaphragmatic hernia occurs occasion- 
ally ; umbilical hernia seldom leads to acute incarceration or strangulation ; 
hernia of a loop of bowel through a normal opening in the mesentery 
or through a tear in the mesentery is seen occasionally. Other forms 
of hernia such as inguinal, femoral and perineal are forttmately rare in 
the horse. In the category of mechanically caused colic it is necessary to 
include those cases that develop from the effects of peritoneal adhesions. 
Such cases are not common in the horse. 

Differential Diagnosis of Various Types of Colic 

Bearing this general classification in mind, the symptoms and clinical 
signs can now be discussed individually. An analysis of these is given 
in the table on p. 56. 

Pain. — The onset is sudden and the pain is intense in character, but 
intermittent in spasmodic colic. The onset is sudden, and the pain is 
intense and continuous in acute gastric distension and in acute intestinal 
tympany. The onset is sudden, the pain, though at first fairly acute, 
increases in intensity and is continuous in character till shortly before 
death in volvulus, strangulated hernia and intussusception. The onset 
is slow and the pain only dull in subacute impaction. The onset is gradual 
and the pain at first not severe, but gradually increases in intensity and 
persists until shortly before death in acute impaction. 

Pulse. — In general it may be stated that if the pulse is little altered 
in rate and character the colic is not of an acute nature. But if the pulse 
rapidly increases in rate and at the same time becomes thin and thready 
the colic is acute and may prove dangerous to life. The pulse is undis- 
turbed in subacute impaction of the colon. The pulse may be rather 
slow and intermittent in chronic indigestion. A slow intermittent pulse 
is encountered in indigestion associated with dental changes in young 
horses. The pulse is accelerated immediately after the onset of pain 
in gastric distension and continues to increase in rate until the condition 
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is relieved. The pulse is ticcelerated, but the increase in rate and the 
diminution in strength are relatively slow in acute impaction, and it 
may be twenty-four to thirty-six hours before the pulse reaches a rate 
of over too per minute and assumes a thin thready character. The 
pulse is accelerated and the increase in rate and loss of strength are rapid 
in both acute t3nnpany and volvulus. The pulse is increased in rate but 
is soft in character in septic conditions in the abdomen. 

Visible Mucous Membranes. — ^Tiiere is little change in the appears 
ance of the mucous membranes in spasmodic colic. The mucous 
membranes have a dirty appearance due to mild jaundice in chronic 
indigestion. The mucous membranes are dull in subacute impaction. A 
dull red appearance of the mucous membranes is seen in acute impaction ; 
the injection of the mucous membrane increases in intensity during the 
progress of the case. Intense injection of the mucous membrane is present 
in volvulus and other acute mechanical interferences vrith the abdominal 
viscera. Pallor of the mucous membranes is seen in shock and hsemor- 
rhage arising from severe trauma to the viscera, such as rupture of the 
stomach or rupture of the intestine. 

Respirations. — ^The respirations are normal in subacute impaction. 
The respirations may be rather slow in chronic indigestion. Acceleration 
of the respiratory rate is noticed during the paroxysms of pain in spasmodic 
colic : as soon as the paroxysm passes the respiratory rate returns to 
normal. Tlie respiratory rate is markedly increased in acute impaction 
and volvulus: in the latter stages the respirations become sobbing in 
character. Marked dyspnoea accompanies acute gastric distension. 
Short shallow accelerated respirations are present in diaphragmatic hernia. 
Physical exambation of the chest may show a dull area corresponding 
to the position of the organs t^Tt have passed into the chest. 

Abdominal Distension. — Obvious distension of the abdomen is 
usually due to tympany ; percussion givbg a resonant note will confirm 
that the distension is due to flatus. Gross S3rmmetrical distension of the 
abdomen occurs in intestinal tympany and b the tympany that follows 
volvulus. In gastric tympany, uncomplicated by btestbal tympany, 
distension of the abdomen is not marked and may bvolve the left side 
more than the right. 

Sweating. — Sweatbg accompanies severe pab. Individual horses 
vary b their reaction to acute pab, but profuse generalised sweating is 
only seen b acute conditions. If the suiface of the body is wet with 
sweat but feels unnaturally cold, the condition is a serious one that may 
readily prove fatal as this combination pobts to marked shock. 

Muscular Tremors. — ^Muscular tremors leadbg to trembling of the 
whole body is evidence of exhaustion developbg durbg the course of a 
severe colia 

Faces.— T he contbued passage of feeces negatives the presence of 
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any intestinal obstruction. Passage of faeces in small amounts at long 
intervals is evidence of intestinal stasis but may also follow abstention 
from food. Entire absence of fgeces is evidence of either stasis or intestinal 
obstruction. An effective response to purgative drugs unaccompanied 
by any amelioration in the animal’s condition may be evidence of impac> 
tion of the caecum. Soft or fluid unpleasant smelling faeces indicate 
intestinal putrefaction with its concomitants of intestinal irritation and 
toxic absorption. The passage of flatus through the anus may indicate 
that there is no obstruction to the lumen of the bowel. If the passage 
of flatus is followed by a reduction in the severity of the pain it is a good 
prognostic sign, but if no such improvement is seen it is possible that 
the gas being voided has been formed behind an obstruction in the lumen 
of the intestine. 

Regurgitation and Eructation. — These acts are associated with 
gastric involvement. Passive regurgitation may indicate ruptiire of the 
stomach or relaxation of the cardiac spliincter from any other cause. 
The passage of the stomach tube may give evidence of the cause of 
gastric distension. 

Temperature. — ^The temperature is of relatively little value as a 
diagnostic aid in the early stages of colic. A rise in temperature at a 
later stage usually indicates the onset of inflammatory changes in the 
bowel wall. 

Rfctai. Examination. — ^The findings are entirely negative in gastric 
distension. There is no evidence of pain in subacute impaction until 
the impaction is palpated, when the animal may groan. The consistency 
of the impaction may be estimated, lliere is evidence of acute pain 
accompanied by straining in acute impaction, acute tympany and volvulus. 
In acute impaction if the oh truction is palpated the pain is intensified 
and it will be appreciated that the impaction is of a fijm character. In 
acute tympany distended loops of bowel may be felt and the bands on 
the colon may be tense. In vohmlus the distended loop of bowel that 
is shut off from the rest of the gut may be felt and also tense bands of 
mesentery. The distinction between very acute tympany and volvulus 
is often difficult and it may be necessary to delay expressing a definite 
opinion until the progress of the case has been observed. 

Miscellaneous. — Any external evidence of hetnia should be looked 
for, and if it is the cause of colic the hernia is usually hot, swollen and 
painful. Other evidence of heniia may have been found in rectal examina- 
tion. It is well to remember that strangulated scrotal hernia is a not 
uncommon cause of colic in stallions. Epileptiform convulsions in 
foals are frequently found in post-mortem examination to have been 
associated wi^ intussusception. 

Recurrent Colic. — Recurrent colic may be the result of the reappear- 
ance of the etiological factor originally responsible for the colic. Thus 
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a horse fed on old oat straw may develop an impaction of the colon that 
responds to treatment. It may be realised that the oat straw has been 
the causal factor and so the feeding of it is discontinued. But if at a 
later date feeding of oat straw is again practised the horse may again 
develop an impaction. 

On the other hand, recurrent colic may be due to some abnormality 
in the alimentary tract. 

Calculi are recognised as an important cause of recurrent colic in the 
horse, though less common nowadays due to the improved methods of 
preparing animal foodstuff. The circuntetances under which calculi 
cause colic are not always clear. Large calculi are sometimes found on 
post-mortem examination in animals that have shown no symptoms 
during life and have died from some otlier cause or have been destroyed. 
It is unusual to find more than one very large calculus in any animal 
and then the calculus may be found in a diverticulum of the bowel. If 
small, calculi may be passed in tlie faeces and their presence may have 
been observed. It is often found that the smaller cdculi are multiple ; 
lying within the gut they appear to do little harm until they are moved 
from the part that they have hitherto occupied, 'fhe presence of a 
calculus in any part of the colon gives rise to some irritation. Increased 
peristaltic activity for any reason may result in the movement of the 
calculus. If the calculus has been propelled into another portion of tlie 
colon it acts there as a mechanical irritant, and if there is any dispro- 
portion between the size of the calculus and the diameter of the bowel 
the calculus may become impacted leading in effect to an acute intestinal 
obstruction. If this obstruction should occur at the pelvic flexure of 
the colon the calculus can be palpated per rectum. Large single calculi, 
if containing a high proportion of mineral material, by their weight tend 
to cause a sacculation in the wall of the portion of the colon in which 
they develop. Whether a large calculus can be felt per rectum is entirely 
dependent on the site it occupies in the bowel and, as has already been 
stated, only a comparatively small part of the whole abdomen can be 
explored by a rectal examination. The history of the feeding the animal 
has received may assist in diagnosis ; an excessive quantity of dry bran 
has been incriminated as encouraging calculus formation, and millers’ 
horses fed largely on mill sweepings have been found to show a high 
incidence of intestinal calculi. 

Adhesions between the visceral and parietal layers of the peritoneum 
are a relatively rare cause of colic, but usually there is a history of recurrent 
attadcs of colic extending over a prolonged period. Such cases appear 
to be more frequent in geldings, and it is possible that they owe their 
origin to a local peritonitis developing from infection that has gained 
entrance to the peritoneal cavity at the time of castration. It may 
be possible— though very rarely— to determine by rectal examination 



DIGESTIVE SYSTEM— HORSE 


59 


the pteaence of peritoneal adhesions ; these should be sought, 
especially in the inguinal region. Adhesions tend to become firmer 
and less elastic as they become older, and in consequence the 
attacks of colic become more frequent and more severe. Ultimately 
s]rmptoms, suggestive of volvulus, but lacking the intensity associated 
with complete torsion, develop and death results. It may be found that 
peritoneal adhesions limit the expansion of the bladder and in consequence 
abnormal frequency of urination is observed. 

Helminth infestations may lead to recurrent colic by irritation of the 
intestinal mucous membrane. Verminous aneurisms in the cranial 
mesenteric artery caused by the larva: of Sirotigylus vulgaris interfere with 
the blood supply to the bowel, and if the interference is sufficiently serious 
a severe attack of colic may result. The inflammatory changes in the 
aneurism may result in intermittent interference with the blood supply 
causing recurrent colic. Further invasions of larvx may stimulate the 
inflammatory process m the vessel wall leading to a reappearance of the 
symptoms. Recurrent colic due to verminous aneurism develops rather 
slowly but is persistent in character and responds slowly to treatment 
Details of the steps necessary for differential diagnosis are described 
in the chapter on clinical helminthology. 

Alimentary Disturbances in Foals 

In young foals there are some conditions that merit special mention. 

Retention of the Meconium. — ^Thc foal shows signs of abdominal 
discomfort and is disinclined to suck. Digital rectal examination will 
reveal the hard pellets of retained meconium. 

Indiglshon. — ^Tne foal Iocs not suck, tine abdomen is somewhat 
distended and palpation is resented. Eructation and regurgitation may 
occur. A not infrequent sequel to indigestion in the foal is an acute 
attack of diarrhoea. 

Diarkhcea. — It is frequently observed that foals suffer fiom an acute 
attack of diarrhoea immediately after the mare has been in oestrus. Per- 
sistent diarrhoea in foals may be due to an infestation with Strot^kides 
toesteri, the infective larvae of this parasite penetrating the skin of the 
foal when it is lying on an infested pasture. 

Intussusception. — ^Very often there is a history that the foal has 
not been thriving and there have been attacks of indigestion and diarrhoea. 
Suddenly the foal becomes acutely ill, showing evidence of acute abdominal 
pain accompanied by intense straining. With intensification of the 
symptoms the foal may manifest general convulsions, death usually 
occurring shortly after their appearance. 
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The diagnosis of diseases of the liver is described at the end of this 
chapter. 


CATTLE AND SHEEP 
Regional Anatomy 

Cattle. — ^The muzzle formed by the central part of the upper lip 
and the surface between the nostrils is devoid of hair and in the healthy 
animal is kept cool and moist by a clear watery fluid secreted by glands 
lying immediately under the skin. There .are no incisor teeth in the 
upper jaw ; their place is taken by a dense layer of connective tissue 
covered by homy epithelium forming the dental pad. The anterior 
two-thirds of the hard palate is marked by a number of prominent trans- 
verse ridges ; the posterior part of the hard palate is smooth. 

The soft palate is not so long as in the horse but it completely separates 
the cavity of the mouth from the pharynx. It is therefore not possible 
to inspect the pharynx. The cavity of the mouth is wide and it is relatively 
shorter than in the horse. In adult cattle it is possible for a man with 
a hand of average size to explore the mouth and pharynx and entrance 
to the oesophagus. The oesophagus is wide, and owing to the wall being 
relatively thin it is capable of considerable dilatation. An important 
relation of the oesophagus within the chest is to the mcdiasfinal lymph 
gland that lies dorsal to it immediately before the oesophagus passes 
through the diaphragm. The oesophagus teraiinates in the oesophageal 
groove that opens into the common cavity of the rumen and the reticulum, 
^e rumen and reticulum are the first and second of the three fore 
stomachs or oesophageal dilatations. From the end of the oesophageal 
groove there runs a groove along the ventral wall of the omasum, the 
third of the fore stomachs ; this groove terminates in the abomasum 
or true stomach. 

In adult cattle the rumen is the largest of the four compartments 
that form the complex bovine stomach; the capacity of the rumen 
varies from 30 to 50 gallons and represents approximately 80 per cent, 
of the total volume of the three fore stomachs and the true stomach. 
In the newly-bom calf the capacity of the rumen is less than half that 
of the abomasum ; by the time the calf reaches an age of ten weeks the 
rumen has attained a size twice that of the abomasum. The rumen 
occupies almost the whole of the left side of the abdominal cavity, a 
«mall area in the most anterior part being filled by the reticulum. The 
rumen reaches the middle line of the abdomen and may even extend 
over to the right side of the middle line. The position occupied by the 
rumen makes it possible to palpate, percuss and auscultate it over the 
entire area of the left flank covered by the abdominal mviscles. The 
rumen is divided by pillars into a dorsal and a ventral sac and a dorsal 
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blind sac and a ventral blind sac. These pillars correspond with grooves 
on the outer surface of the rumen. 

The reticulum is the smallest of the fore stomachs and is smaller 
than the abomasum ; its capacity is approximately 5 per cent, of the 
whole. The reticulum occupies the most anterior part of the abdominal 
cavity lying in immediate contact with the diaphragm almost entirely 
in the middle line and reaching as far forward as the 6th or 7th 
rib, the posterior part lying immediately above the xiphoid cartilage. 
The reticulum is separated from the rumen by an almost vertical ridge, 



Fig. 3. — Cow. Thorax and Abdomen. Left side. 


the rumino-reticular fold. The linmg .nembrane of the reticulum is 
raised into folds which form the boundaries of spaces or cells giving it a 
honeycombed appearance. 

The capacity of the omasum is about 8 per cent, of the total capacity 
of all four compartments, llic omasum is situated almost entirely on 
the right side of the middle line of the abdomen ; its left surface is in 
contact with the rumen and reticulum and its right surface reaches a 
small area of the abdominal wall under cover of the 8th, 9th and loth 
ribs at their lower thiids. llie omasum lies above the abomasum. The 
interior of the omasum is filled with approximately a hundred longitudinal 
folds of mucous membiane ; these arise from the dorsal wall and each 
lies in close apposition with its immediate neighbours. 

The mucous membrane of the rumen, reticulum and omasum is 
covered with thick stratified squamous epithelium. 
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The abomasum, or true stomach, has a capacity equivalent to approxi> 
mately 7 per cent, of the total capacity of all the compartnumts. The 
greater curvature of the abomasum lies on the abdominal floor on the 
right of the middle line, extending from immediately behind the xiphoid 
cartilage to the level of the last rib. The left or visceral surface of the 
abomasum is in contact vdth the ventral sac of the rumen ; the anterior 
extremity lies against the reticulum. The right or parietal surface comes 
in contact with the abdominal wall in an area extending from the lower 
end of the 7th rib to the level of the loth or i ith rib. The lesser curvature 
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faces dorsally and is in contact with the omasum. The mucous membrane 
of the abomasum is glandular and has the appearance of a true gastric 
mucous membrane ; it is arranged in a series of loose folds. 

On account of the large bulk of the rumen and the space occupied 
by reticulum, omasum and abomasum, the intestine in cattle lies almost 
entirely on the right side of the body. 

The duodenum commences at the level of the iith rib and passes 
dorsally forwards till it reaches the visceral surface of the liver. After 
forming a sigmoid curve in the region of the right kidney the duodenum 
passes back almost to the level of the coxal tuber. It then turns com* 
pletely and runs forward to the conunencement of the free portion of 
the small intestine in the neighbourhood of the right kidney. The free 
portion of the small intestine is arranged in very short coils and it occupies 
the space bounded by the rumen on the left, the omasum and abomasum 
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anteriorily, the colon dorsally and to the right and the abdominal wall 
ventially. 

The large intestine in cattle has not the great size of its counterpart 
in the horse, but it is complex in disposition. The ileum entm the colon 
at a point on a level with, and slightly medial to, the lower end of the 
last rib ; for a short distance before its termination the ileum passes 
abng and is attached to the medial surface of the caecum. The caecum 
passes backwards and upwards from its commencement at the junction 
of ileum and colon, the posterior end of the caecum lies just within the 
pelvis at the right side. The colon runs forward and then turns dorsally 
and backwards in the sublumbar regions to a point near the last lumbar 
vertebra. It again turns and runs forward to enter the spiral part of 
the colon. This part consists of a double loop of colon coiled into a flat 
spiral lying between two layers of mesentery; the spiral lies against 
and facing the right side of the abdominal wall. The portion of the 
colon that leaves the spiral passes forward and then turns backwards to 
pursue a course dorsal to the last part of the duodenum ; passing through 
a sigmoid curve the colon terminates in the rectum. The bovine rectum 
is of smaller diameter than its equine counterpart. The peritoneum 
extends into the pelvis as far as the first coccygeal vertebra. In healthy 
animals the retroperitoneal portion of the rectum is encased in fat. 

Sheep. — ^Apart from the relatively larger size of the abomasum the 
alimentary canal of the sheep closely resembles that of the bovine. 


Clinical Examination 

The Mouth. — ^Examination of the mouth in cattle may be performed 
without a gag or, if it is prefened, a gag may be employed, llie animal’s 
head is held by grasping the muzzle with the thumb in one nostril and 
the forefinger in the other. If prelerred a pair of bull holders may be 
applied to the nose ; this has the advantage of giving a firmer hold of 
the nose than can be achieved by the hand alone. If the nose is held 
up the animal has much less power of resisting the examination than if 
it is allowed to get its head lowered so that it can press forward. Addi- 
tional purchase on the head can be secured by turning the head round 
so that the neck is flexed to whichever is the more convenient side. In 
animals with horns the restraint is aided if an assistant grasps the animal’s 
horns and so steadies the head. 

Owing to the absence of incisor teeth in the upper jaw it is possible 
to introduce the hand between the anterior portion of the upper and lower 
jaws, and by dq>ressing the lower jaw the mouth is opened. The tongue 
may then be grasped and the mouth inspected. It is desirable to move 
the head into varying positions so that light may play on die parts being 
inspected. It is often necessary to turn ^e animal round so ^t it faces 
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8 BQvkioe of daylight ; if artificial light ja being used the source should be 
that the light can be directed into the mouth. 

It is possible in adult animals to pass the hand between the molar 
teeth if tte fingers are extended and lying close together with the thumb 
flexed into the palm of the hand, and passing over the dorsum of the 
tongue the hand enters the pharynx. In passing the hand through the 
mouth it will be found more convenient if the hand is held so that the 
plane formed by the fingers lies at right angles to the hard palate. 

The use of a gag facilitates the examination of the mouth and the 
passage of the hand through the mouth, ^or this purpose the most 
convenient form of gag is that known as “ Drinkwater’s Gag.” This 
is in the form of a wedge with a groove on each surface into which the 
molar teeth fit, when the gag is pushed between the upper and lower 
jaws. 

Examination of the mouth should include attention to the following 
points. Evidence of vesication and ulceration on the dental pad, gums, 
cheeks, lips, tongue or palate that would suggest the presence of foot 
and mouth disease. The vesicle of foot and mouth disease contains 
clear fluid and it is a simple vesicle without septa ; the vesicle ruptures 
readily and leaves a sharply defined, relatively superficial ulcer with a 
bright red floor. Induration of the tongue, with ulceration of the 
dorsum, showing as a shallow crater with ragged edges aifll a dirty 
brown floor, is a characteristic of actinobacillosis of the tongue. This 
disease may involve the cheeks, leading to swelling and induration. 
Enlargement and distortion of the jaw with loosening of the teeth 
is present in actinomycosis of the jaw-bone. If the lesion has ulcerated 
a thick yellow discharge containing granules and having a nutty odour 
may be observed. 

The presence of foreign bodies, either sharp objects penetrating the 
soft tissues or latger masses such as a piece of turnip wedged between 
the teeth, give rise to symptoms that may appear alarming ; the signifi- 
cance of these symptoms is appreciated when the foreign body is dis- 
covered on examining the mouth. 

Necrosis of the buccal mucous membrane develops in malignant 
bovine catarrh. Ulceration of the buccal mucous membrane is seen in 
mucosal disease of cattle (possibly not a single disease entiQr and therefore 
sometimes termed the mucosal complex). The ulcers are small, very 
superficial and heal rapidly. A form of superfidal necrosis of the mucous 
membrane of the tongue is sometimes seen in imported Irish cattle. In 
this condition the homy epithelium is raised from the underlying tissue 
and can be stripped off, leaving a dirty brown surface. The layers of 
epithelium that have been removed show translucent dots correspondii^ 
to the ates of the Ungual papillae ; this appearance has been compared 
to that of a gas mantle. Diphtkeresis of the buccal mucosa occurs in ctAf 
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diphtheria, the lesions being particularly noticeable in the inside of the 
cheeks. An offensive smell in the mouth is a notable feature of calf 
diphtheria. 

A partial examination of the mouth in sheep may be made without 
the aid of a gag. Such an examination is sufficient to demonstrate the 
presence of lesions of foot and mouth disease ; these are found particularly 
on the dental pad. If a more complete examination of the mouth is re- 
quired a gag must be inserted. The use of a gag is essential if a proper 
examination of the teeth is to be made. A simple but effective form of 
gag for sheep is shown in figs. 5 and 6. 

Examination of the mouth in either cattle or sheep should include 
inspection of the teeth. Dental abnormalities may interfere with pre- 
hension, but it is usually during the process of chewing the cud that the 
outward manifestations of dental disease arc readily seen in tuminants. 
Inspection will show that the animal is not performing the normal 
rhythmic grinding movements and that food is allowed to drop out of 
the mouth. 

In some cases it is actually the teeth that are affected ; in other 
instances, though the teeth are sound, they have become loose and have 
deviated from their normal alignment. 

In sheep the condition known as broken mouth ” is one involving 
the incisor teeth ; either the incisor teeth are actually broken or the}* have 
been lost. Involving the central pairs of incisors more than the later 
pairs, there is a tooth-less gap. In such a sheep there is some interference 
with grazing and the sheep would have difficulty in eating roots such as 
turnips. This condition of broken-mouth in sheep is widespread but is 
much more troublesome in certain areas, e.g. the north-cast of Scotland. 
Infection of the sockets of the incisor teeth in sheep is troublesome in 
some areas and may result in the loss of some or even all the incisor teeth. 
The organism most commonly involved is ActinobaciOus lignieresi. In 
some districts the cheek teeth in older sheep become loose and their 
altered position causes the sharp edges to press into the cheek or tongue. 
Inherited abnormalities of conformation may lead to the development of 
dental defects interfering with chewing. Thus if the lower jaw is rela- 
atively more narrow than usual in proportion to the upper jaw in a sheep, 
the upper cheek teeth wear with a long slant on the mesial aspect and the 
lower teeth wear with a long slant on the later aspect. Effective chewing 
of the ingested food and more particularly effective chewing of the cud 
is not possible in such a sheep, and if the animal is going on a rough 
grazing, especially in winter, there may be serious loss in condition. 
This condition is known colloquially as “ scissors-mouth ” and the 
appearance of the condition in a high proportion of home-reared female 
sheep of the same age group suggests the possibility of a hereditary 
factor. 


E 
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In chronic fluorine poisoning in cattle and sheep (often termed 
fluorosis) the incisor teeth show mottling and pitting of the enamel ; 
deformity of the incisor teeth is sometimes seen. The lesions are only 
seen in the permanent teeth and in those teeth formed while the animal is 
ingesting excessive amounts of fluorine compounds. In similar circum- 
stances the cheek teeth are defective and the defect is one of poor wearing 
quality with the result that the teeth are worn down in a very uneven 
numner — a process known as selective abrasion. Vilien selective abrasion 
is advanced the animal is unable properly to chew the cud. The lesions 
of dental fluorosis are shown in figs. 7 and It is probably true to say 
that the lesions involving the incisor teeth' are fairly characteristic of 
dental fluorosis. The same cannot be said of the process of selective 
abrasion of the molar teeth especially in so far as it involves sheep. A 
severe degree of selective abrasion of the first molar has been encountered 
in sheep of three years old and upwards. There were no lesions of h uorosis 
in the incisor teeth. It appears that the poor wearing qualities of the first 
molar in these sheep resulted from a period of severe malnutrition during 
the first winter of their life. 

While the lesions of dental fluorosis are sufficiently characteristic if 
involving back incisor and check teeth to justify a tentative diagnosis 
being advanced, it is wise to confirm this by analysis of tooth and bone 
for fluorine content. Even though the ingestion and absorption of exces- 
sive amounts of fluorine compounds may long since have ceased, if ex- 
cessive fluorine has been incorporated in teeth and bone, it is retained 
almost indefinitely. (See Chapter XIX). 

In adolescent animals the shells of the deciduous teeth may not be 
shed normally, their retention interfering with chewing. Actinomycosis 
of the jaw causes alteration in the position of the cheek teeth and in some 
cases actual loss of teeth. 

Pharynx. — Examination of the pharynx in cattle is made by external 
palpation and, if necessary, manual exploration of the cavity through the 
mouth. The examination is conducted with the object of finding evidence 
of inflammatory changes in the wall of the pharynx, enlarged lymphatic 
glands and the presence of foreign bodies. Inflammatory changes in the 
pharyngeal mucosa cause irritation that provokes coughing. External 
manipulation of the pluuyngeal region will show if there is local pain, 
heat and swelling, with possibly inflammatory involvement of the associ- 
ated lymphatic glands. Manual exploration of the cavity of the pharynx 
may be necessary to assist differential diagnosis. 

Enlargement of the retropharyngeal lymphatic glands may cause 
snoring respiration ; if the enlargement has attained considerable 
dimensions these glands may be palpated externally ; if the enlargement 
is of a lesser degree it may only be appreciated when the glands are 
palpated through the pharyngeal wall from within the cavity of the 
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pharynx. Enlargement of these glands may be due to any pyoganie 
infection or possibly tuberculosis. 

The foreign bodies most commonly found in the pharynx are pieces 
of turnip or other roots. They may be in the pharynx itself or just 
within the capacious entrance to the oesophrgus. 

Examination of the pharynx in sheep is limited to an external examina- 
tion, owidg to the small dimensions of the mouth. 

CEsophagus. — In spite of the large size and powers of dilatation of the 
oesophagus, choking is very conunon in cattle. The process of pre- 
digestion that takes place in the rumen results in the production of a 
considerable volume of gas ; this in the normal animal is voided through 
the oesophagus by eructation. If the oesophagus is obstructed the gas can- 
not escape ; in consequence tympany of the rumen is an important feature 
of oesophageal choking in cattle. If the foreign body is spherical it acts 
as a ball valve and completely obstructs the egress of gas ; in consequence 
tympany may develop very rapidly and may become very acute. If the 
foreign body is irregular in outline gas may be able to pass by its edges 
and so escape ; in such a case tympany does not develop so rapidly and 
is not so acute. In addition to tympany it will be observed that the 
animal is salivating and is making expulsive coughing efforts to dislodge 
the foreign body. 

Enlaigement of the posterior mediastinal lymph gland may by pressiue 
on the oesophagus prevent the normal expulsion of gas from the rumen 
and thus there develops tympany, which, though varying in intensi^, 
is usually subacute. When tympany is due to pressure on the oesophagus 
by an enlarged mediastinal gland it is probable that it will be recurrent. 
Enlargement of this gland is commonly due to actinobacillosis or 
tuberculosis. 

Recurrent tympany in young bulls tisually between six and nine 
months, and especially of the beef breeds, appears to be most troublesome 
in those animals which are still suckling a cow, either the dam or a nurse 
cow, at an age when they might normally be expected to be fending for 
themselves. Repeated post-mortem examinations have failed to reveal 
any lesion to account for the tympany other than what seemed to be a 
failure of the development of the rumenal papillae. This may be a result 
of continued ingestion of milk making it unnecessary for the young 
animal to eat sufficient roughage to stimulate development of the rumen, 
thus suggesting that the problem is a managerial one. It has been 
suggested that a hereditary factor may be involved, but the available 
evidence in favour of that hypothesis is by no means conclusive. As 
might be expected in these cases clinical examination fails to reveal any 
lesion that could cause the recurrent tympany which may be sufficiently 
acute to require relief with a stomach tube. 

If a foreign body is obstructing the cervical portion of the <xsophi^;aa 
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it may be palpated on the left side of the neck, except when it is in the 
entrance to the oesophagus, when it may only be possible to palpate it 
froasWithin the pharynx. 

It the foreign body is in the thoracic portion of the oesophagus it will 
be necessary to pass a probang to confirm a tentative diagnosis. Before 
passing the probang it is essential that adequate precautions be taken to 
prevent the animal getting its head down and plunging forward. If it 
succeeds in doing so it may strike the free end of the probang against 
some fixed object and so drive the probang through the oesophageal wall. 
An effective method of preventing this accideilt is to secure the animal’s 
head over some fixed object. A special form of gag with a hole in the 
centre, through which the probang is passed, may be used, but it is 
frequently found that the animal does not so actively resent the passage 
of the probang if the instrument is passed over the dorsum of the tongue 
without a gag. The end of the probang usually enters the oesophagus 
without any difEculty and the introduction of it is continued until the 
end comes in contact with the foreign body. If the lumen of the oesophagus 
is constricted by external pressure from an enlarged gland, the probang 
will pass this point with difficulty and considerable pressure may be 
necessary to force the dilated end of the probang through the constriction. 
Once it is passed less pressure will be needed to move the probang ; on 
withdrawal a similar difficulty will be experienced. It will be possible 
to locate the site of the obstruction by measuring the distance to which 
the probang was passed when it came in contact with the obstruction or 
constriction of the oesophagus. 

Oesophageal choking of sheep is not common ; in these animals a 
smaller type of probang can conveniently be employed if it appears from 
the symptoms and clinical signs that its use is necessary. 

Abdomen. — Cattle and sheep, unlike horses, do not as a rule become 
violent when suffering from digestive disturbances ; they tend rather to 
become dull and depressed. Colic as an outward manifestation of pain 
is in cattle principdly due to mechanical interference with the bowel 
such as occurs in intussusception, to irritation of the urinary passages as 
in cystitis, and to acute inflammatory conditions of the bowel wall such 
as acute anthrax. 

Prior to this stage in the examination of the animal information has 
been obtained regarding the animal’s appetite, rumination and defaecation ; 
the state of the abdomen will have been noticed when making the pre- 
liminary general examination of the animal. 

Cattle suffering from digestive disturbances very often grunt. This 
grunt may be provoked by palpation and manipulation of the abdomen ; 
it may also be evinced when the animal either lies down or gets up or 
walks. Continuous grunting is not common unless the animal is lying, 
thereby increasing the pressure on a distended or painful abdomen. 
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Grunting must be distinguished from the plaintive murmuring sound that 
some cows make for various reasons, but not necessarily on account of 
discomfort. Further details of the diagnostic aid obtained from noticing 
the character of the grunt will be given later in this section. Cattle 
suffering abdominal pain often grind their teeth, producing a most 
unpleasant crunching sound ; grinding of the teeth in this way nearly 
always occurs in acute abomasitis (true bovine gastritis). 

Examination of the bovine abdomen should be carried out with a 
view to determining the state of the rumen, reticulum and abomasum. 
Direct exaxnination of the omasum is not possible ; there appears, however, 
to be every reason to believe that the functional activity of the omasum 
is dependent on that of the rumen and reticulum. It seems that only 
very rarely, if ever, does any disease affect the omasum alone. 

It must be admitted that the physiological mechanism governing the 
movements of the rumen, reticulum and omasum are as yet imperfectly 
understood, but the clinician has at his disposal adequate means of 
ascertaining the state of functional activity' of these organs. An important 
criterion of normality is the act of rumination. Interference with rumina- 
tion is one of the earliest symptoms of digestive disturbance from any 
cause. A careful study of the act of rumination in a normal animal should 
be made by all students before approaching the subject of digestive 
disturbance in the bovine. The posture of a ruminating animal is one of 
repletion, comfort and contentment. The animal assumes a comfortable 
position and the facial expression is placid and peaceful. At regular 
intervals a bolus of food is brought up from the rumen into the mouth 
with a slight lifting movement of the abdominal muscles. As soon as the 
bolus enters the mouth a single stroke of the jaw drives it between the 
molar teeth and thereafter the chewing of that bolus is done on one side 
of the mouth only. The chewing is done in a rh}’thmic methodical 
manner at no great speed. Each bolus is chewed on an average from 
fif^ to sixQ’ times. The student should find no difficulty in distinguishing 
between normal rumination and grinding of the teeth to which reference 
has already been made. If a bovine is seriously disturbed or alarmed 
while ruminating, the function is usually at once stopped. It might well 
be said that the act of rumination is the essential criterion of normali^ 
in the ruminant digestive system. The outstanding difference between 
the act of rumination in cattle and the same function in sheep is that sheep 
chew the cud much more rapidly. 

Rumen. — ^In the course of the digestive processes that take place in 
the rumen considerable quantities of gas are formed. These accumulate 
in the dorsal sac of the rumen and are got rid of by belching. If for any 
reason the gas caimot thus be voided, its accumulation in the rumen 
causes ^mpany. Examination of the rumen is carried out by inspection, 
palpation, percussion and auscultation. Inspection has already been 
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discussed under the preliminary general examination ; it will have revealed 
any gross abnormali^ such as distension. Palpation of the rumen is 
performed by the tips of the lingers or the flat of the hand on the left 
flank, commencing immediately below the ends of the transverse processes 
of the lumbar vertebrae ; palpation should be continued down into the 
lower third of the abdomen. Firm pressure with the fingers is necessary 
to overcome the natural resistance of the abdominal Avail in order that the 
state of the rumen may be ascertained by means of the tactile sense of 
the fingers. In the normal animal palpation reveals a resilient tone of the 
musculature of the underlying viscus. In the upper third firm digital 
pressure causes the abdominal wall and the wall of the rumen to yield 
slightly, and it will be realised that this portion of the rumen is nut dis- 
tended Avith either food or gas. Palpation of the middle third shows that 
the food material fills the rumen to a level approximating to the upper 
margin of the middle third. This part of the rumen is moderately firm 
and definitely resilient to pressure. The lower third of the rumen is more 
resistant to pressure owing to the weight of foodstuff bearing down on 
the wall of the organ and the abdominal wall. If firm pressure is main- 
tained with the fingers over the upper third of the rumen it is possible 
to estimate the frequency, regularity and strength of the ruminal move- 
ments. If the rumen is abnormally full and the contents feel like a mass 
of stiff dough impaction is present. Impaction of the rumen ts not com- 
mon. It occurs when a large quantity of dry food has been eaten and then 
a considerable quantity of water has been dbnmk, causing the dry food to 
swell and form a firm mass that the rumen cannot disperse. It also occurs 
when an animal has ingested such quantities of acorns that the rumen 
contents consist of little but acorns. A lack of resilience and impression 
of lifelessness is conveyed to the fingers in atonic conditions of the rumen. 
A feeling of tenseness is appreciated if the rumen is tympanitic. 

In the event of the wall of the rumen lacking tone, the upper part of 
the dorsal sac may not be in close apposition to the abdominal wall in the 
sub-lumbar fossa. Palpation in this region will give the impression of 
such a separation between the wall of the rumen and the abdominal wall. 

When a distended abomasum has become displaced to occupy a 
position on the left of the rumen, the rumen is slightly separated from the 
abdominal ; this abnormality can be appreciated by palpation in the sub- 
lumbar fossa. Intraperitoneal tympany gives a similar feeling of space 
between the abdominal wall and that of the rumen. Intraperitoneal 
tympany seldom, if ever, accompanies traumatic reticulitis, since the 
boArine peritoneum appears to respond rapidly to irritation and localises 
any infection carried through by the foreign body. 

Gas may enter the peritoneal cavity from the rumen following puncture 
of that oigan Avith a trocar and canniila to relieve tympany. 

Percussion of the rumen requires to be carried out with some force 
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in order to produce a sufficiently clear response. In the normal animal 
very slight resonance in the upper third indicates that this part of the 
rumen contains relatively little food material ; the sound in the middle 
third changes from very slight resonance on its upper border to complete 
dullness on the lower part due to the food material in the rumen ; the 
lower third is completely dull. A reduction of the very slight resonance 
in the upper third to almost complete dullness is present in impaction of 
the rumen ; a less pronounced change is seen in completely atonic 
conditions of the rumen. Increased resonance is indicative of tympany 
of the rumen ; in severe cases the distension with gas may be so acute 
that a clear drum-like note is produced on percussion. If the gas produced 
by fermentation in the rumen is free in the upper part, the percussion 
)iote attains its greatest resonance ; if, on the other hand, the gas is mixed 
throughout the fermenting mass so that this is leavened and fills the rumen 
(frothy bloat), there will be an abnormal degree of resonance extending 
down into the middle third, but the resonance is not so pronounced as 
when the gas is free in the upper part of the organ. Very occasionally 
as a result of changes in the microbial population the rumen becomes 
distended with evil-smelling fluid. Percussion then gives a dull note 
and the presence of fluid can be demonstrated by the wave-like motion 
produced by vigorous palpation or percussion. The presence of such 
fluid can be confirmed by passing the stomach tube and siphoning off 
some of it. The cause of the changes in the microbial population of the 
rumen arc not alw’ays easy to determine ; in some cases it was found in 
association with overdosage of sulphapyridine. 

Auscultation of the rumen should be done with a stethoscope ; while 
the ear may be applied directly to the flank the results obtained are not so 
satisfactory, and the operatu runs the risk of acquiring skin paiasites 
from the patient. The rhythmic churning movements of the rumen 
produce a sound that on auscultation c’early conveys the impression that 
the semi-solid contents of the rumen are being turned over and so mixed. 
These waves of movements occur at regular intervals, varying according 
to the nature of the food. The frequency of these waves varies from two 
to three in a minute. If the activity of the rumen is reduced these weaves 
of sound are less frequent and not so loud. A complete absence of such 
sounds is noted in absolute stasis, whether due to severe impaction of the 
rumen or atony from any cause, but ii. such circumstances a weird col- 
lection of indistinct splashing sounds may be heard. These appear to be 
caused by movement of the ingesta by the contraction and relaxation of 
the diaphragm. 

It is important that the clinician should appreciate that not only does 
auscultation provide valuable information as to the activity of the rumen, 
but as the movements of the rumen are directly related to those of the rest 
of the alimentary tract it is possible by auscultation of the rumen to form 
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a raosonably accurate estimate of the degree of functional activity of the 
rest of the alimentary tract The movements of the rumen — ^and reticulum 
— serve several purposes. First there is the constant process of mixing 
the contents and secondly there is the' need to secure eructation of the gas 
evolved during the digestive processes taking place in the rumen. Thirdly 
movements of the rumen are an essential part in the process of returning 
boluses of food material to the mouth there to be further triturated in the 
process of chewing the cud. 

Reticiilum. — The situation of the reticulum in the concave dome of 
the diaphragm, low down and far forward in the abdomen under cover 
of the ribs, prevents direct examination of this organ. Impaction of the 
reticulum does not occur. Tympany of the reticulum without tympany 
of the rumen cannot take place, owing to the open and direct communi- 
cation between reticulum and rumen. 

The reticulum is a frequent site for the lodgement of foreign bodies. 

A blunt foreign body may lie in the reticulum without causing any harm, 
but if the object is sufficiently large it may be pressed into the wall of the 
organ by the action of its musculature ; necrosis of the wall of the reti- 
culum results when the foreign body will enter the peritoneal cavity, 
carrying with it infection that sets up a local peritonitis. Sharp, and 
especially pointed, foreign bodies pierce the mucous membrane readily, 
and may rapidly penetrate the wall of the reticulum. During tlic period 
of penetration the irritation of the wall produces a digestive disturbance 
that is of a subacute character. If the process of penetration is not 
continuous the symptoms of digestive disturbance may be intermittent. 
The length of time, during which the digestive symptoms alone are 
noticed, varies very greatly ; a period of little more than twenty-four 
hours is not uncommon, but in other rases this has been known to extend 
to five and a half months. The diagnosis of a foreign body injuring the 
wall of the reticulum is largely dependent on the elimination of the various 
possible causes of a subacute and i athcr indefinite digestive disturbance. 
Following penetration of the wall there develops between the reticulum 
and diaphragm a localised area of peritonitis. The occurrence of traumatic 
peritonitis is manifested by a sudden loss of appetite, a painful grunt and 
cessation of peristalsis. The temperature may be elevated. The associa- 
tion of pain with the region of the reticulum is necessary in diagnosis of 
traumatic peritonitis. Penetration of the reticulum may take place on any 
part of its ventral or anterior aspect and if in the upper anterior aspect the 
foreign body may pass on through the diaphragm to enter the pericardial 
sac, there setting up a septic pericarditis. Penetration of the posterior 
wall of the reticulum appears to be much less common. 

Indirect pressure exerted over the site oi the telveuimtosk'^ esasieilaR. 

jttijmh to^^ruolrh paia'js present in the reticulum. This indirect pressure 
may be e^eved by pmehing the spine in the thoracic region. This 
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causes the animal to crouch and the tension on the abdominal wall 
increases the pain so that the animal gives a grunt or groan. Pressure on 
a level with the xiphoid cartilage of the sternum in the lower third of the 
chest, especially if forceful, makes the animal grunt and move backwards 
and forwards ; if desired this pressure may be exerted on either side of 
the chest simultaneously by the clinician and an assistant. Another 
method of applying indirect pressure is to press up under the posterior 
part of the sternum with one hand and down on the corresponding part 
of the spine with the other. 

It has been claimed that an area of dullness over the region of the 
reticultim can be demonstrated by percussion, but it is very doubtful if 
this can be done. 

Williams (1955) by combining auscultation of the reticulum with 
palpation of rumen was able to establish a co-relation between movements 
of the reticulum and the rumen. Auscultation of the reticulum is carried 
out at the costo-chondral junction of the seventh rib — a point to be found 
approximately a hand’s breadth behind the point of the elbow. Consider- 
able practice is required if the reticular sounds are to be recognised and it 
may often be very difHcult to interpret them. When the reticulum con- 
tracts the liquid ingesta in it are forced over the reticulo-ruminal fold, 
creating a “ mild swLshing ” sound which lasts for two to three seconds, 
’[’his is followed by sounds recognisable as caused by the movement of 
fluid and are due to fluid ingesta flowing back into the reticulum as it 
relaxes. The movements of the rumen are assessed by pladng the hand 
in the sub-lumbar fossa. 

By means of this examination Williams was able to show that the cycle 
of reliculo-ruminal movement started with contraction of the reticulum ; 
after an interval of two to three seconds the dorsal sac of the rumen was 
felt to reach its maximum contraction followed by relaxation. After a 
pause of about thirty seconds the dorsal sac was involved in a second 
phase of contraction. It was observed that eructation of gas accompanied 
the second phase of contraction but did not accompany the primary 
contraction following on reticular contraction. Though in the majority 
of cases the rhythm is one primary or reticulo-ruminal tvave of contraction 
followed by one wave of contraction involving the tntnen alone, the 
rhythm may vary between 2: i and 1:2 

Williams then applied these observations to the diagnosis of traumatic 
reticulitis. He showed that the grunt in this condition is associated with 
contraction of the reticulum and that the phase of reticulo-rumioaJ 
contraction could be distinguished from that involving the rumen alone 
by the absence of eructation during the reticulo-rununal phase of contrac- 
tion. Thus with the hand in the sub-lumbar fossa the movements of the 
rumen can be identified ; observation uill show at which stage the cow 
eructates and occurrence of a grunt can be co-related with the phase of 
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reticular contraction. The identification of a reticular grunt is then a 
useful piece of clinical evidence when taken in conjunction with other 
points already observed in the general examination of the patient. 


Mine detectors have been used in the differential diagnosis of traumatic 
reticulitis and traumatic pericarditis. Positive results are only obtained 
if the foreign body is metallic. When taken in conjunction with strongly 
suggestive clinical signs positive results obtained by the mine detector 
may be accepted as confirmatory evidence. It must, however, be borne 
in mind that many adult cattle harbour metallic foreign bodies in the 
reticulum and that these foreign bodies do the animals no harm. So an 
indication by the mine detector that a foreign body is present does not 
justify an assumption that the animal is suffering from truamatic reti- 
culitis. Furthermore, the mine detector maj fail to indicate the presence 
of the foreign body. The value of X-rays in the diagnosis of traumatic 
reticulitis is to some extent governed by the need to have a plant ^ith 
very considerable power and also the need to have available an adequate 
grid to obviate the scatter of X-rays. The mobile unit in ordinary use 
has not sufficient pov,er for this purpose. A positive result with X-rays 
would be useful for clinical evidence but a negative result would not 
necessarily exclude the presence of a penetrant foreign body. 

Differential blood counts have been of only limited value in the 
differential diagnosis of traumatic reticulitis. The increase in total white 
cell count is, as a rule, not very marked, the figure falling within one 
standard deviation above the normal. There is some shift in the distri- 
bution of the cells, the percentage of neutrophils increasing by as much 
as one tenth of the normal at the expense of the other white blood cells. 
The proportion of non-lobulated (younger forms) to lobulated (older 
forms) shows an increase. Unfortunately these changes are not always 
clear cut and in any case they only indicate a defensive reaction and are 
in no way specific of traumatic reticulitis. 

On the other hand a differential blood count may prove useful in 
deciding vrhether in a particular case a foreign body has penetrated the 
diaphragm and reached the pericardium. When infection has reached 
the pericardium there is an immediate strong defensive reaction. Tliis is 
reflected by a total white cell count of as much as 20,000 to 30,000 (normal 
7,ooo±2) with a marked increase in the percentage of neutrophils. This 
percentage may reach a figure of 70 in contrast to the normal of 30^9-8 
and the proportion of non-lobulated to lobulated cells shows a marked 
increase in favour of the non-lobulated cells. 
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Subacute but persistent digestive disturbances in the ruminant may 
be associated tvith chronic inflammatory processes involving the wall 
the reticulum, the wall of the rumen or the orsophageal groove. These 
are quite commonly caused by Actinobaalltis lignerieresi. The associated 
lymphatic tissue in the posterior mediastinum is often affected. The 
signs are those of inappetance, irregular or suspended rumination with 
possibly subacute but persistent tympany of the rumen. Rumen move- 
ments are suspended or feeble. Attempts to provoke evidence of pain 
as described as occurring in traumatic reticulitis do not evince any response. 
Agglutination tests with Actinobacillus antigen have not proved entirely 
dependable and there are no characteristic changes in the blood picture. 
A tentative diagnosis of actinobacillosis of the rumeno-reticular tissue 
may justify treatment with iodides or sulphonamides, though an apparent 
recovery does not necessarily confirm the diagnosis. 

The diagnosis of liver abscess in cows is beset with many difficulties. 
The signs are somewhat similar to those of a slowly developing case of 
traumatic reticulitis or actinobacillosis. The blood picture in liver 
abscess may show little change or may suggest a chronic defensive reaction 
(see Chapter XIX). There is no rise in temperature as may be found in 
traumatic peritonitis. The presence of liver abscess can only be established 
satisfactorily on post-mortem examination. 

Om\siim. — ^As w’as mentioned on page 69 direct examination of the 
omasum is not possible and its functional activity must be presumed from 
the clinical evidence of functional activity of the rest of the alimentary 
tract. Lesions of the omasum can be demonstrated in cattle plague 
(rinderpest), malignant catarrh, the mucosal disease complex, and 
hyperkeratosis. 

Abomasum. — The position of the abomasum on the abdominal floor 
on the right side behind the xiphoid cartilage permits of forceful palpation 
being employed to determine the presence of pain. This can be done in 
an upward direction with the clenched fist ; pam caused by this procedure 
is shown by the cow emitting a sharp painful grunt. Owing to the strength 
of the abdominal wall in this region and the great weight of the viscera and 
their contents resting on the floor of the abdomen, more detailed palpation 
is not possible in adult bovines. Neither percussion nor auscultation is 
of assistance in the investigation of diseased states involving the abomasum. 

It should be borne in mind that the functional activity of the rumen 
is directly related to the condition of the abomasum. Inflammatory 
conditions of the abdomen in adult cattle are manifested in part by atony 
of the rumen and suspension of rumination. Attention has already been 
drawn to the grinding of the teeth by which cattle give expression to 
the discomfort caused by abomasitis. Inflammatory conditions of the 
abomasum are accompanied by febrile symptoms. 

Displacement in association writh dilatation of the abomasum is most 
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commonly, though not always, encountered in dairy cows. It appears 
that there may be a relationship between this condition and the later 
stages of pregnancy, but such a relationship is apparently not an essential 
feature of the aetiology. The clinical picture is that of a cow which has 
lost its appetite and is not ruminating. After a period of starvation the 
animal starts to feed and may again ruminate. But the appetite is again 
lost and rumination ceases. The faeces tend to be rather pale in appearance. 
A mild degree of ketosis is present and can be regarded as a starvation 
ketosis. Examination of the abdomen shows a rather flaccid rumen and 
it may be necessary to push in the abdominal wall in the sub-lumbar 
fossa before the rumen can be felt. In some cases it is possible to find a 
bulging cylinder mass impinged between the rumen at the abdominal 
wall just under the margin of the last rib. Auscultation over the last two 
ribs may reveal a splashing tinkling sound quite unlike rumenal sounds. 
Rectal examination may show the rumen extending further over to the 
right side than is normal. These signs arc strongly suggestive of dilatation 
and displacement of the abomasum, but an exploratory laparotomy may 
be required before the diagnosis can be confirmed. 

Impaction of the abomasum appears to be a relatively uncommon 
condition. The clinical picture is that of an animal completely off food, 
with a distended abdomen in obvious discomfort. Accurate |>alpation 
through the abdominal wall is extremely difficult ; at the best it may be 
possible vaguely to feel a large ill-defined firm mass when palpating deeply 
in the right side. It is possible that by rectal examination the outline of 
the impacted abomasum may be felt far forward in the abdomen. Explo- 
ratory laparotomy is necessary before the diagnosis can be confirmed. 

Torsion of the abomasum has been recorded by Neal and Pinsent 
(i960) and may be a sequel to dilatation. The animal is in great pain and 
distressed ; the pulse is fast and weak ; the temperature may be sub- 
normal. The abdomen is distended and tympanitic but there is no 
tympany of the rumen and the site of tympany is located on the right side, 
porous palpation on the right side may produce splashing sounds, 
auscultation showing high-pitched sounds comparable to that heard on 
the left side in displacement of the abomasum. Considerable resonance 
over the last rib may be demonstrated by percussion. Rectal examination 
may reveal the greatly distended abomasum pressing back into the posterior 
part of the abdomen. Exploratory laparotomy is indicated as a prelude 
to diagnosis. 

Reference 

Neal, P. A., and Pinsent, P. S. N. (i960). Vet. Record, vol Ixx, pp. 

175-180. 

Ulceration of the abomasum in cattle has been observed in cases of 
displaced abomasum including those complicated by peritoneal adhesions. 
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The time relationship between ulceration and displaced abomasum is not 
clear. The clinical picture of displaced abomasum is not materially 
different when ulceration is present. Ulceration of the abomasum is 
associated with parasitic gastritis in both cattle and sheep. It may be 
that cases of abomasal ulceration in cattle are a sequel to parasitic gastritis. 
These cases are most often encountered in cattle between one and two 
years old. The animal is losing condition, its appetite is irregular and 
rumination is performed irregularly. There is either intermittent diarrhoea 
or persistent looseness of the faeces. Examination of the fasces for Johne’s 
bacilli and evidence of helminthiasis is negative. Haematological investi' 
gations show a mild degree of anaemia and little else. No response is 
obtained with symptomatic treatment to correct the diarrhoea. While 
the possibility of ulceration of the abomasum may be suspected in life 
it cannot be confirmed except by post-mortem examination. 

Ulceration of the abomasum in calves associated with fungal infections 
present a picture of a fairly brief fatal illness in w'hich diarrhoea is the 
leading S3rmptom. Diagnosis is dependent on demonstrating the fungal 
infection of the abomasal ulcers by post-mortem examination. It is 
obviously of importance to establish the diagnosis in these cases in order 
that steps may be taken in relation to hygiene and management to prevent 
the occurrence of further cases. 

Ulceration of the abomasum occurs in the course of specific diseases 
such as cattle plague, malignant catarrh, the mucosal complex and 
hyperkeratosis. 

Parasitic gastritis may cause serious disturbances in young cattle. This 
condition is associated tvith diarrhoea, anaemia and emaciation. Further 
details of diagnosis are discussed in the chapter on clinical helminthology. 

In young calves fed on milk the rumen is smaller than the abomasum 
and the latter is the more important viscus from a clinical standpoint 
until the relative enlargement of the rumen and the consumption of solid 
bulky food results in the development of the function of lumination. 
During this early period of life gastric catarrh, associated with intestinal 
catarrh, is an important clinical condition. Disease of this type falls into 
the general group known as “ white scour.” In very young calves acute 
septica:mia of a very fatal type is common, a high percentile of these 
cases being due to J 3 . colt. The susceptibility of calves to septicaemia of 
this t3rpe is increased if there be a lack of vitamin A. A mother’s colostrum 
is normally rich in amtibodies, amd it is well known that failure to allow 
calves an adequate supply of colostrum results in a high incidence of 
illness. 

During calfhood foreign bodies in the abomasum may cause severe 
indigestion. This may develop during or immediately after feeding. A 
certain amount of tympany is present in these cases ; the fieces are clay- 
like in consistence and have a sour smell ; epileptiform convulsions are 
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also observed. In very small calves deep palpation of the abdomen is 
possible ; this may be performed with the calf standing on its feet, when 
it will be found convenient to place one hand on each side of the abdomen. 
Alternatively the calf may be laid on its side and the abdomen palpated 
from the upper side, or one hand may be slipped under the abdomen and 
with the other hand pressing downwards deep bi-manual exploration may 
be performed. 

It is important to realise that epileptiform convulsions in calves 
preceding death may be due to lead poisoning, vitamin E deficiency or 
low blood magnesium. In these cases there are not the signs of gastro- 
intestinal disturbance. The discovery on post-mortem examination of a 
foreign body in the abomasum does not necessarily establish that it is 
the cause of the epileptiform convulsions and death. It is necessary to 
eliminate the possibilities mentioned before concluding that a foreign 
body in the abomasum is responsible. Enquiry as to the methods of 
husbandry may indicate the likelihood of vitamin E deficiency or hypo- 
magnesaemia. Blood samples can be taken from animals of the group 
exposed to the same environment and diet, in order that the status in 
relation to blood magnesium can be determined. (See page 370). The 
position in regard to lead poisoning should be investigated, with regard 
to possible sources of lead and tissue from the dead animal and blood and 
faeces from other animals at risk should be sent for analysis. (Sewage 373). 

Intestine. — ^The state of the intestine is largely reflected in the 
character of the faeces. In intestinal stasis the increased absorption time 
renders the faeces drier and harder ; the firm faecal masses often have a 
glazed appearance due to a coating of mucus. Diarrhoea is a symptom of 
intestinal irritation. This may be dietetic in origin and represents the 
attempt of the intestine to remove as rapidly as possible any irritant in 
the foodstuff. Diarrhoea is very frequently a symptom of specific disease. 
Acute diarrhoea occurs in anthrax, when the faxes may contain large 
quantities of blood. Haemorrhagic faxes are passed in bovine pastcurel- 
losis (haemorrhagic septicaemia). In bovine coccidiosis large clots of blood 
may be voided along with fluid faxes. Chronic diarrhoea in the bovine 
is a symptom of Johne’s disease, liver fluke infestation and round worm 
infestation of the alimentary tract. Johne’s disease, owing to the long 
incubation period, occurs in cattle of more than eighteen months. 'Fhe 
disease is characterised by loss of condition, anaemia and oedema of the 
intermaxillary space. The faeces are fluid and contain gas bubbles. 
Diagnosis is confirmed by the demonstration of Mycobacterium para- 
tuberculosis in the faeces, the method being described in the chapter 
dealing with clinical bacteriology. Liver fluke {Fasciola hepatka) infesta- 
tion occurs in any age from young store cattle to old cows. The cattle 
have been grazing on damp pastures where conditions are favourable 
for the parasite and its intermediate host the snail Limnoea truncatula. 
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Clinical signs are only observed in cattle if a fairly heavy infestation with 
liver fluke is present. The persistent profuse fluid diarrhoea causes a rapid 
loss of condition. Diagnosis is dependent on the demonstration of the 
eggs of the liver fluke in the faeces. 

Round worm infestations of the alimentary tract may occur in any 
age of cattle. Permanent pastures and overstocking are contributory 
factors in the development of a measure of infestation sufficient to cause 
clinical signs which closely resemble those of fluke infestation. In order 
to establish a diagnosis of round vroim infestation it is necessary to 
determine the presence of a substantial number of eggs in the faeces. The 
methods of demonstrating and counting the eggs of liver fluke and round 
worms in the faeces are described in the chapter on clinical helminthology. 

As it is not always possible to distinguish clinically between Johne^s 
disease, liver fluke infestation and round worm infestation, a useful 
practice is, as a routine, to examine fluid faeces from cases of persistent 
diarrheea for My cohat Icrium paratuberculosis^ liver fluke eggs and round 
worm eggs. 

In addition to “ white scour ’’ or coli-septicaemia mentioned on page 
77 outbreaks of diarrhoea in calves may be causedby Salmonella infections, 
the presence of which can only be established by a bacteriological examina- 
tion. (See page 329). Adult carriers of Salmonella infection can be 
detected by means of the agglutination test. (See page 330). 

Palpation of the right side of the abdomen does not prove helpful in 
the diagnosis of digestive diseases of cattle with the possible exception of 
distension of the abomasum. 

By means of the process of baliottement it may be possible to demon- 
strate distension of thi* abomasum. Baliottement is useful in the diagnosis 
of pregnancy in its later stages. Percussion of the right side of the abdomen 
would reveal the presence of intestinal tympany ; the condition of 
intestinal tympany is however rare in cattle, and a resonant note to 
percussion in the right side would be more likely to arise from acute 
distension of the abomasum with gas, a condition possibly associated with 
torsion of the abomasum. Percussion in the right side of the abdomen 
may demonstrate an increase in the area of dullness due to enlargement 
of the liver, but the degree of enlargement would have to be very sub- 
stantial before this could be appreciated. Auscultation of the right flank 
will give information as to the state of intestinal activity and will reveal 
abnormal sounds arising from an abomasum distended with a mixtuie of 
fluid and gas. 

Rectal Examination in Cattlf. — Rectal examination as an aid to 
the diagnosis of digestive diseases of cattle is not performed so frequently 
as in horses. The information regarding the state of the rumen obtained 
by rectal examination adds little if anything to that already obtained by 
palpation through the left flank. The position of the reticulum and 
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(Dilatation and Displacement of Abomasum see Table IIL) 
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omasum in the anterior part of the abdomen renders it impossible to 
examine them by means of a rectal examination. Only when it is grossly 
distended can the abomasum be felt on rectal examination. It will be 
found that rectal examination in cattle provides valuable information 
in cases showing symptoms of colic, in cases of dull pain with straining, 
and in cases of recumbency associated with evidence of toxaemia. 

The temperature will have been taken during the preliminary general 
examination ; a rectal examination should not be made in a bovine 
animal that is acutely ill and showing symptoms of colic if the temperature 
is found to be acutely elevated. These symptoms may indicate that the 
case is one of anthrax, when a considerable risk would be run by the 
person making the rectal examination. 

Symptoms of colic are present in cattle suffering from certain urinary 
diseases, and a rectal examination may indicate either renal or bladder 
conditions that could cause the acute pain. 

Mechanical interference with the bowel, such as “ gut tie ” and 
intussusception, cause colic in cattle, and diagnosis of these conditions 
is facilitated by rectal examination. Gut tie may result from castration 
by traction when the ductus deferens has been severed high up in the 
inguinal region so that the lacerated end retracts within the abdominal 
cavity and becomes attached by an inflammatory adhesion to the parietal 
peritoneum. The band thus formed in the abdominal cavity forms 
with the parietal peritoneum a space through which a loop of small 
intestine may pass, there becoming incarcerated when strangulation 
may follow. 

Intussusception of the small mtestine is sometimes encountered in 
cattle of all ages. In addition to symptoms of a digestive disturbance and 
intestinal obstruction, pain is shown ; this varies in d^ree from acute 
colic to dull discomfort, the pain being persistent. Strainii^ is acute in 
many cases ; the animal may remain recumbent and cannot be raised to 
its feet. It may be possible, through the rectum, to palpate the sausage- 
like intussusception lying fairly far forward in the abdomen to the right 
of the median plane. Unless necrosis of the invaginated portion of the 
bowel has occutred, palpation of the intussusception will cause consider- 
able pain. On withdrawing the hand and arm from the rectum they may 
be found to be covered with mucus and extravasated blood so mixed that 
the material has been described as resemtihug red currant jelly. 

Acute septic metritis with closure of the os uteri causes a profound 
toxaemia that frequently renders the cow so comatose that she becomes 
recumbent and superficially appears to resemble a case of milk fever. 
This condition develops within a few days of parturition. Thougli in the 
early stages there is an increase in the temperature, the heat-relating 
coitre may be so depressed that the temperature is normal or subnormaL 
Owing to the closure of the os no purulent material is escaping throi^b 
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TABLE 

Scheme for Differential Diagnosis of Digestive 


NO DIARRKCEA 


Appetite 

Milk Yield 

Rumination 

Faeces 

Temperature 

Grunt 

Depretted 
or Lost 

Depressed 

Suspended 

Stasis 

Dry firm 

Often raised 

Clearly audible 
Related to reticular 
contraction 



Irregular, i.e. 
intermittent 

Reduced In 
quantity but 
not abnormal 

Normal 

Very little if any 

Irregular but 
still feeding to 
some extent 

Slight progressive 
reduction 


Refuses food for 
a period then 
cats for a period 
and again loses 
appetite 

Progressive 

reduction 

Only takes place 
occasionally 

Pale soft 

Normal 

Normal 

Absent 

Lost for 
concentrates 
otherwise 
depressed may 
be depraved 

Marked reduction 

Suspended or 
irregular 

Firm, dry 
dark glazed 
scanty 

Absent 

DTARRUCFA 

Type of 
Diarrhoea 

Class of Animal 

Graxing or 
Indoors 

Appetite 

Temperature 

Normal 

Mouth 

Acute persistent 

Particularly 
young stock 

Grazing or been 
grazing recently 

May persist 

Normal 

Chronic fol- 
lowing recurrent 
sub-acute attacks 

z years or older 
seldom under 

2 years 

Indoors or 
grazing 

Often persists 

Normal 

Normal 

Acute persistent 

Any age other 
than calves 

Indoors or 
grazing 

Usually lost 

Elevated in 
early stages 
later may be 
8ub>normal 

Small superficial 
ulcers in mouth. 
These heal rapidly 
and may be missed 

Spb-scute 
pmistent later 
becoming 
profuse 

Most common in 
store cattle, but 
may involve adult 
cattle 

Usually in 
winter or spring 
following grazing 
on wet dr poorly 
drained pastures 

Persists until 
later stages 

Normal 

Normal 

Chronie sub- 
acute diarrhoea, 
fnces often pale | 

Most frequent in 
young stock 

Indoors or 
grazing 

Depressed 

Normal 

Normal 
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III 

DiiliifbaiicM ofCaia* WidMUt DMmsloaof Abdomaii. 



NO DlARSaCEA 

Rumen Activity 

Pam 

Ketosis 

Possibility 

Further Investigation Requii 

Depressed 

Provoked by 
pressure refer- 
able to reticulum 

Not present 

Traumatic 

Reticulitis 

Rumenotomy 

Some reduction 

Not present 

Not present 

Actinobacillosis of 
reticulum and/or 
Oesophageal 
groove 

Lmarotomy or Rumenotomy 
" Test therapy ” 

Depressed. May 
be space between 
abdominal wall 
and rumen 

Not present 

Mild degree of 
ketosis may be 
present, i.e. 
starvation ketosis 

Dilated and dis- 
placed abomasum 

Auscultate over last two ribs c; 
left Bide for abnormal giurglio 
tinkhnif sounds. Li^iarotoir 

Depressed 

Not present 

Marked 

Confirm by teat 
of milk 

Acetonarmia 

Confirm history in relation 1 
parturition eliminate displace 
abomasum m sub-acute case 




DIARRHGCA 

Intermaxillary 

space 

Mucous 

Membranes 

Bodily Clondition 



Normal 

Some loss 

Parasitic 

gastro-cnteritis 

Examine fseces for worm egg 
In older and adult cattle 
ehmmate Johne^ disease 


Rather pale 

Progressive 

emaciation 

Johne’s disease 

Examine foces for dumm 1 
acid-fast bacteria. Cornffle- 
ment fixation test on blood 
sample 

Normal 

Dirty 

Rapid loss 

Mucosal Complex 

Examine blood sample for 
endence of leucopomia 

(Edema 

Pate watery 

Considerable loss 
over some weeks 

Liver fluke 
infestation 

Examine fieces for fluke eggi 
one negative sample does tu 
exclude. Consider locus an 
suitability of ground for intet 
mediate stage. In group pos 
mortem examination ot wor 
affected may be justified 6 
confirmation 

Normal 

Pale 

Poor 

Abomasal 

ulceration 

Can only be diagnosed with 
certainty by post-mortem 
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the vagina. The distoided uterus can be palpated if a rectal examination 
is made. 

Sheep. — ^The principal difference in the examination of the abdomen 
of the sheep and ^at of cattle is that the organs are very much less bulky. 
The smaller size permits deep palpation in much the same maimer as has 
been described for calves, but in adult sheep the contents of the rumen are 
sufficient in quantity to limit the extent of such an examination in the 
same way as in the case of older calves. The abdomen of young lambs 
can be thoroughly explored by deep palpation. 

Diarrhoea is a leaffing symptom in a number of important conditions 
in sheep. In lambs in the first fortnight of life diarrhoea may be a symptom 
of the less acute form of lamb dysentery, a fatal toxemia due to Cl. vxlcMi 
(^e B). Diagnosis is established if a post-mortem examination shows 
acute enteritis and a varying degree of ulceration in the small intestine. 
If the post-mortem findings are indefinite, a bacteriological examination 
of the intestinal contents is carried out to demonstrate the presence of the 
specific toxin produced by CL tvelchii (type fi). In older lambs, and in 
sheep of any age, persistent diarrhcea may be due to worm infestation ; 
in these cases a faecal worm egg count is made, with a view to establishing 
the degree of infestation. If a large number of sheep are involved, a 
post-mortem examination of a badly affected sheep will provide useful 
confirmatory evidence. Johne’s disease, owing to the prolonged incuba- 
tion period, only causes persistent diarrhoea in sheep over eighteen months 
old; diagnosis is dependent on the microscopic demonstration of the 
causal organisms in the faeces or in a smear made from a portion of the 
intestinal wall. Unlike cattle, however, sheep with Johne’s disease may 
reach a severe stage of emaciation without showing any diarrhoea. 

Liver fluke infestation in sheep, if severe, causes profuse diarrhoea 
and progressive emaciation. Gidema of the intermaxillary space may be 
seen and there may be a substantial degree of ascites. The mucous 
membranes become very pale. The condition is more troublesome in 
the late winter or early spring. The incidence increases after a wet 
sununer. Geographical conditions such as poorly drained land and soil 
conditions favourable to the intermediate host Limnea truncaiula influence 
the incidence of this disease. The demonstration of fluke eggs in the 
faeces confirms the presence of adult flukes in the bile ducts of the liver. 
Post-mortem examination of a badly affected sheep will confirm the 
diagnosis both as regards mature and immature flukes. 

Pulpy kidney in lambs and enterotoxaemia in older sheep due to 
Clostridium vxlckU type D though essentially related to an intestinal 
lenon is numifested by a very severe rapidly fatal toxaemia without any 
outward evidence of the intestinal lesion such as diarrhoea. 
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PIG 

Regional Anatomy 

The pig has a capacious mouth. The stomach is large, the greater 
curvature reaches the abdominal floor behind and to the left of the 
xiphoid cartilage ; if distended the stomach may extend to a point mid* 
way between the xiphoid cartilage and the umbilicus. 

The small intestine is very long. The large intestine is about six 
times the length of the animal's body. The caecum is eight to twelve 
inches in length ; from the anterior part of the left lumbar region it runs 
downwards, backwards and medially ; the apex lies approximately mid* 
way between the brim of the pubis and the umbilicus nearly on the 
middle line of the abdomen. The bulk of the colon is arranged in the 
form of three spiral coils lying on the floor of the abdomen. The terminal 
part of the colon commences on the right side of the body, passing forward 
till It reaches the region of the stomach where it crosses the abdomen 
and then runs backward to terminate in the rectum. 

Clinical Examinvtion 

Mouth. —In young pigs, if the animal is held by an assistant, the 
mouth may be opened with a smooth flat piece of wood, or pieces of 
bandage or tape may be applied to the upper and lower jaw, and by 
traction on these the mou^ may be opened sufficiently to inspect its 
cavity. In larger pigs it will be necessary to secure the animal against a 
wall by means of a gate or door held by assistants. A rope may then 
be applied to the upper jaw with a running noose ; if this is held 
securely the lower jaw may be depressed with some stout object such 
as a piece of a broom handle, or a piece of rope may be applied to the 
lower jaw. 

Pharynx. — Examination of the pharynx in the pig is limited to 
external palpation, and owing to the thickness of the skin and sub* 
cutaneous fat in the normal animal it is not possible to obtain by this 
examination any very accurate information, other than evidence of 
discomfort and unusually easy provocation of coughing. 

Abdomen. — Owing to the thickness of the abdominal wall in all but 
veiy emaciated pigs, palpation of the abdomen is of very limited value. 
Differential diagnosis of digestive disturbances in the pig is beset wifh 
such difficulty that in many cases a satisfactory diagnosis can only be 
made after a post-mortem examination has been made. 

The pig is an animal in which loss of appetite is a symptom of any 
acute illneoa in spite of the voracious and omnivorous appetite with 
which this animal is usually credited. The onset of any of the infectious 
diseases affecting the pig may be ma;iifested by a complete loss of 
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appetite. Thirst is another symptom often noticed in pigs, especially 
if they ate sufierii^ from febrile disease ; the craving for liquid may be 
so intense that die animal will drink any fluid however filthy. Even 
pools of urine on the floor of the sty will be taken if no other fluid is 
available. 

Vomiting occurs in the pig ; it is evidence of gastric irritation. Such 
irritation may be due to the ingestion of irritant material or it may 
be caused by one of the specific diseases of the pig, for example, swine 
fever. 

Constipation in pigs may be due to an Unsuitable diet that either 
does not contain sufficient roughage or is of a character that leads to the 
formation of unusually hard dry fseces. A not uncommon cause of 
constipation is lack of exercise ; brood sows kept entirely indoors are 
particularly liable to develop constipation from this cause. 

Diarrhoea may be a symptom of specific disease such as swine fever, 
swine erysipelas or necrotic enteritis and it is an important symptom 
of catarrhal enteritis in young pigs, arising from the intestinal irritation 
of a heavy infestation with Ascaris lumbricoides. Any intestinal irritant 
in the diet may cause diarrhoea. Eversion of the rectum may occur 
in pigs as a complication of diarrhoea resulting from the straining 
that follows excessively frequent evacuation of feces. Eversion of the 
rectum may thus be a sequel to helminth infestation in young pigs ; it 
is also seen as a symptom of enteritis due to chronic swine fever. Eversion 
of the rectum is seen in sows following parturition, and arises from 
straining consequent upon pelvic irritation. 

Distension of the abdomen giving a pot-bellied appearance is seen 
in young debilitated pigs ; the debility may be caused by helminth 
infestation or by a chronic wasting disease such as chronic swine fever 
or necrotic enteritis. Epileptiform convulsions or fits in young pigs are 
commonly a sequel to ascarid infestation. The condition known as gut 
oedema of pigs, usually encountered in store pigs shortly after tliey have 
been put on a new ration, is essentially a condition involving the digestive 
system. It is, however, manifested by clinical evidence of a more general 
character. In addition to loss of appetite there may be oedema of the eye- 
lids and evidence of interference with posture and locomotion. Diagnosis 
can only be established with certainty by post-mortem examination. 


DOG AND CAT 
Regional Anatomy 

Dog. — The shape of the mouth varies according to the breed of the 
dog. In all dogs it is possible, if the mouth is opened widely, to inspect 
the whole of the buccal cavity. 
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A well-developed elongated tonsil is present in a clearly defined 
sinus situated between the anterior and posterior pillars of the fauces. 

The stomach of the dog is large in relation to the size of the aninnal. 
The cardiac portion of the stomach, lying on the left side of the abdomen, 
forms a large rounded sac when fulL The pyloric part, lying on the 
right side of the abdomen, forms a small cylinder ; the size of this part 
does not vary greatly according to the amount of the food in the stomach. 
When empty the stomach does not reach the abdominal floor and lies 



under the cover of the costal arches. When fully distended the greater 
curvature may reach the abdominal floor behind the xiphoid cartilage 
and may even extend backwards to a point half-way between the xiphoid 
cartilage and the umbilicus. 

The duodenum runs backwards from the pylorus high up in the 
abdominal cavity on the right side; a small part makes contact with 
the right flank. On a level with the sixth or seventh lumbar vertebra 
the duodenum turns medially and passes forward medial to the left 
kidney, to terminate in the jejunum. The mesentery of the duodenum 
is short, anchoring it comparatively firmly in the abdomen. The second 
part of the duodenum, that passes forward medial to the left kidney, is 
coimected to the mesentery of the color) by a fold of peritoneum. The 
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free portion of the small intestine has a long mesentery, and except for 
the tenninal portion of the ileum is disposed in coils filling the abdominal 
cavity from behind the stomach to the pelvis ; many of these coils come 
in contact with the abdominal wall. The terminal part of the ileum runs 
forward in the sublumbar region on the right side and joins the colon 
at the ileo-coltc orifice, which lies on a level with the last rib. 

The cscum forms a type of spiral, the flexures forming this being 
held in place by the peritoneum which attaches one to another and also 
attaches the caecum to the terminal part of the ileum. The caecum 
extends from the level of the last rib to the second or third lumbar vertebra. 
It lies approximately midway between the median plane of the body and 
the right abdominal wall. The colon is somewhat variable in its position. 
It consists of a part running forward, followed by a transverse part 
crossing the abdomen from right to left and ending in a portion that 
runs backwards to communicate with the rectum. The dLsposition of 
the colon is comparable to that in man, the three parts corresponding 
respectively to the ascending, transverse and descending colon. Radio- 
logical studies of the dog's colon show that very frequently, when viewed 
dorso-ventrally, the path of the colon describes the figure of a question 
mark (?). The rectum of the dog is almost completely covered with 
peritoneum, this tissue being reflected back to tlic level of the fiist coccy- 
geal vertebra. The so-called anal glands of the dog are tw’o sacs, one 
on each side of the anus, with a small opening at the jimction of the 
rectum and anus. The glands contain a dirty grey evil-smelling material 
that is greasy in character. Normally they arc no bigger than a hazel- 
nut, but if impacted with secretion may be larger. 

Cat. — The alimentary system of the cat follows the general plan of 
the dog. The stomach is large and is not so completely under cover 
of the ribs as in the dog. The anal glands described in tlte dog are not 
present in the cat, but a number of small glands disposed around the 
anus have independent openings. 

Clinical Examination 

The Mouth. — In tlie dog, owing to the great length of the oial rim, 
it is possible, by retracting the lips, to inspect the outer aspect of the 
incisor, canine and premolar teeth, and the corresponding parts of the 
gums and lips. Many dogs show no resentment to this procedure if it 
is done quietly and gently. 

The mouth may be opened by grasping the upper jaw with a hand 
placed over the nose so that the thumb lies on one side and the fingers 
on the other; pressure with the thumb and fingers pushes the lips 
between the upper and lower teeth, thereby forcing open the mouth and 
at the same time protecting the fingers against the animal's teeth. It 
will be necessary to depress the lower jaw if it is desired to open the 
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mouth widely ; this may be done by pressure with a forefinger on the 
lower incisor teeth. A small proportion of dogs resent handling of the 
mouth, and care is required that the dog does not bite the fingers. The 
application of a piece of tape to the upper jaw and a similar piece to the 
tower jaw provides a method of opening the mouth that avoids placing 
the fingers too close to the mouth. In examining the mouth it is neces- 
sary that the dog be securely held by a competent assistant ; the examina- 
tion can be carried out with greater speed and will cause the animal 
much less distress if the animal is properly held. In the case of vicious 
dogs or animals suffering acute pain in the mouth a narcotic or short- 
acting anaesthetic should be administered. 

In cats the mouth may be opened by grasping the head firmly with 
one hand placed so that the thumb and fingers lie in front of the ears ; 
with a finger of the other hand or a blunt instrument such as a spatula 
placed between the canine teetli the lower jaw may be depressed. As 
in dogs a narcotic or anassthetic may be required in the case of trouble- 
some animals. 

The condition of the mucous membrane of the tongue, gums and 
cheeks should be noticed ; this is normally of a bright red colour. The 
tongue may be covered with a thin white film during attacks of indigestion. 
A copper-coloured discoloration of the tongue is observed in severe 
toxiemic conditions, such as acute nephritis. The tongue is coated with 
a dark brown evil-smelling film in acute gastritis and acute intestinal 
obstruction. Gingivitis is commonly observed as a symptom of alimentary 
toxamia. Necrosis and ulceration of the gums and buccal mucosa in 
general and necrosis of the tip of the tongue develop during the course 
of acute nephritis, Icptospiral jaundice, and also in cases associated with 
a deficiency of the anti-pellagra factor of the vitamin B complex. The 
term ** Stuttgart disease ” has been somewhat loosely applied to toxasmia 
in the dog associated with persistent vomiting, necrosis of the buccal 
mucosa and tongue. The disease originally described as occurring in 
Stuttgart appears to be that caused by Leptospira canicola. 

The condition of the teeth should he observed. In healthy dogs 
these are clean and the enamel is a clear white colour. Gross encrusta- 
tions of tartar cause damage to the gums and consequent oral sepsis. 
Distemper during puppyhood, at tlie time when the permanent teeth 
are being formed, may interfere with the enamel formation and the 
teeth are seen to possess an enamel tip, but part of the enamel is absent ; 
the dentine thus exposed is of a dirty yellowish-brown colour and is 
uneven in texture, and the surface is rather lower than that of the 
enamel. An evil-smelling brown film covers the teeth in the alimentary 
form of distemper, in acute gastritis and any acute form of intestinal 
toxsemia. Blue translucent deciduous teeth are seen in puppies sufferii^; 
from acute calcium deficiency. 
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Foreign bodies wedged between the teeth may cause intense dis- 
comfort to the animal, and in consequence alarming symptoms of acute 
nervous excitement may develop. Inspection will reveal the presence 
of the foreign body. Sharp foreign bodies may penetrate the soft tissues 
of the mouth. Frequently part of the foreign body projects above the 
surface of the tissues, but if completely buried in the tissues the reaction 
to the trauma caused by the penetration of the foreign body will be 
noticeable. A radiological examination of the mouth will reveal the 
presence of the foreign body if it is sufficiently opaque to X-rays to show 
up in contrast to the tissues surrounding it. 

Pharynx. — In the dog and cat the pharynx may be inspected if the 
mouth is opened and the tongue is depressed. Depression of the tongue 
is resented by most animals, but if the procedure is carried out expediti- 
ously in a good light it will be found possible in many cases satisfactorily 
to examine the pharynx. In those animals that resent the examination, 
it will be necessary to resort to the use of a narcotic or anaesthetic if a 
detailed exammation of the pharynx is desired. Such an examination 
will be necessary if tlie presence of a foreign body in the pharynx is 
suspected. Small light-coloured objects, as for instance a small spicule 
of &h bone, are not always easily seen in the pharynx of a cat ; thorough 
inspection in these cases is obviously of great importance. 

While inspecting the pharynx, the tonsillar tissues can also be inspected. 
The inspection of the pharynx and tonsillar tissue will show evidence of 
inflammatory changes and of tumour growths, the latter frequently 
originating in the lymphoid tissue of the tonsil. It may not be possible 
to distinguish by inspection between chronic inflammatory changes and 
tumour formation. 

Following inspection of the cavity of the pharynx, the external 
surfaces of the pharynx should be palpated, with a view to determining 
the presence of pain, heat and swelling. The associated lymphatic 
glands should be palpated in order that any involvement of them may 
be appreciated. 

oesophagus. — Examination of the oesophagus is concerned principally 
with the diagnosis of the presence of foreign bodies in the lumen. If 
the foreign body is in the cervical portion, careful palpation of the course 
of the oesophagus will enable its presence therein to be determined. A 
foreign body in the oesophagus often gives rise to a train of rather sugges- 
tive symptoms ; these are ability to swallow fluids but inability to swallow 
solids. Small pieces of meat may be taken gteedily but after the lapse 
of a short space of time the meat is rejected. Passage of a soft rubber 
sound will be prevented by the foreign body and the length to which 
the sound can be passed will indicate the position of the foreign body. 
A very common site of the obstruction is that part of the oesophagus 
between the base of the heart and the diaphragm. Decomposition of 
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the foreign body and necrosis and sepsis of the wall of the oesophagus 
give rise to evil odours ; particles of tissue adhering to the sound will 
convey the odour when the sound is withdrawn. 

Radiological examination of the oesophagus will assist the diagnosis 
if this is in doubt. 

The lumen of the oesophagus may be inspected widi an oesoph^> 
scope. This instrument is preferably passed on an animal under deep 
narcosis or light anasthesia. 

Vomiting. — Though vomiting in the dog and cat is a constant 
symptom of gastric derangement, it is also frequently a symptom of 
disease conditions in other organs in the abdomen and may, on occasion, 
bo caused by disease of organs outwith the abdominal cavity. Therefore, 
before discussing in detail the examination of the abdomen in these 
animals, it is necessary to consider the various conditions that may cause 
vomiting in these animals. 

Overloading of the stomach is relieved by vomiting ; young animals 
vomit more readily than adults. Vomiting is so common an occurrence 
in puppies and kittens that, if unaccompanied by any other evidence 
of disturbance of health, it is only of significance as an indication of 
overeating. Inflammatory conditions afiecting tlie gastric wall induce 
vomiting by local irritation of the nerve endings, reflexly stimulating the 
vomiting centre ; thus vomiting is a symptom of all types of gastritis. 
Vomiting is caused by irritant drugs, e.g. arsenic, phosphorus and many 
anthelmintics. The presence of a foreign body in the stomach may 
induce vomiting either by irritation of the gastric wall or by obstruction 
of the pylorus. The vomiting so induced is in some cases continuous, 
but in others it may be intcrm*ttcnt in dunracter. 

The presence of intestinal affections is commonly indicated by vomit- 
ing. Enteritis uncomplicated by gastritis seldom causes vomiting unless 
the inflammatory process is acute. Complete obstruction of the small 
intestine rapidly causes severe and continuous vomiting. The obstruction 
may be due to the presence of a foreign body, or it may result from 
intussusception, or the occlusion of the lumen may be due to a tumour 
or inflammatory growth developing either in the wall of the bowel or 
in neighbouring structures. Since intussusception does not always 
cause complete occlusion of the lumen of the intestine the condition 
may not be manifested by vomiting. 

Obturation of the colon does not immediately cause vomiting and 
several days usually elapse before this occurs. When vomiting arises 
from a faecal impaction of the terminal part of the colon the vomitus may 
consist of material resembling faeces in character, this being known as 
stercoraceous vomiting. 

Diseased conditions of organs other than those of the alimentary 
tract frequently lead to vomiting. Involvement of organs such as the 
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liver and pancreas may cause vomiting. Acute nephritis, chronic nephritis 
and suppurative nephritis all cause vomiting in consequence of the 
toxaemic state that develops as a result of the mterference with ef&dent 
excretion by the kidneys. Toxic vomiting in cystitis may be caused 
by absorption through the bladder wall of the products of the bacterial 
activity therein. Acute metritis and chronic endometritis in bitches 
frequently cause toxic vomiting. Vomiting may be caused reflexly by 
irritation of the peritoneum in inflammatory processes involving that 
tissue. Toxaemia due to absorption from septic peritonitis increases 
the severity of the vomiting. Pharyngitis, la^ngitis and bronchitis may 
cause spasms of coughing that terminate in retching and vomiting. 
Cardiac disease of a severe character not infrequently causes attacks of 
vomiting, especially in the terminal stages. 

Diarsh(EA. — In the dog diarrhoea may be a symptom of speciflc 
disease, as in the abdominal form of distemper. It may be caused by 
helminthiasis ; in tape-worm infestations the gravid segments are passed 
in the faeces, in roimd worm infestations the faeces must be examined 
microscopically to demonstrate the eggs. If the faeces arc haemorrhagic, 
it is desirable to determine whether the blood has been shed from the 
terminal part of the rectum, when it is bright red in appearance, or 
whether it has been shed further forward in the intestine, wlwn it will 
be dark in colour, due to the changes that have occurred in its passage 
along the bowel. Intussusception occurs as a result of intestinal irritation ; 
its presence may lead to severe straining and the passage of considerable 
quantities of blood in the fax:es. 

Abdomen. — Clinical examination of the abdomen entails inspection, 
palpation and percussion. 

Inspection of the abdomen has already been discussed under the 
description of the preliminary general inspection of the patient, the 
basis of differentiation of the causes of enlargement of the abdomen 
being there described. 

Percussion of the abdomen will indicate the presence of tympany. 
Tympany may be generalised throughout the abdomen or may be local- 
ised in a particular portion of the viscera. If so localised careful per- 
cussion may indicate the site of the tympany in relation to organs involved. 
Percusson of the abdomen may reveal an area of complete dullness 
due to the presence of any large solid mass such as a large tumour. The 
process of producing a percussion wave as a means of determining the pre- 
sence fluid in the peritoneal cavity has already been described. (See p. 40). 

Palpation is of great value in the diagnosis of diseases of the abdominal 
organs in the dog and cat. Palpation should be conducted in a Arm but 
gentle manner. Vigorous palpation, especially if the abdomen is painful, 
will result in the animal tensing the -abdominal muscles so that examina- 
tion of the abdomen is prevented. If the fingers are placed gently on the 
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abdmnen and presaure gnuiually increased the resistance of the abdominal 
muscles is overcome and the contents of the abdominal cavity can be 
colored. In acutely painful conditions the tense contraction of the 
abdominal muscles sometimes renders palpation of the abdomen difiicult. 
Patient handling of the abdomen may render it possible to overcome 
this resistance. But as soon as the site of an acutely painful condition 
is approached by the fingers the abdominal muscles will contract. In 
small animals the examination may be made with one hand grasping 
the abdomen between the thumb and fingers. In larger animak it will 
be found more satisfactory to utilise both hands, one placed on cither 
side of the abdomen wd the pressure being made with the tips of the 
fingers. A considerable part of the abdomen can be palpated in most 
animals ; it is, however, not possible to palpate the anterior part lymg 
under the cover of the ribs. 

If empty the stomach cannot be accurately defined, but foreign 
bodies in the stomach can in a proportion of cases be palpated. Failure 
to palpate a foreign body does not necessarily exclude the possibility of 
one being present in the stomach. The presence of a foreign body in 
the small intestine can often be determined by careful thorough deep 
palpation of the abdomen. Pressure over the foreign body usually 
causes an increase in pain evidenced by tensing of the abdominal muscle. 
A radiological examination is often necessary to assist in diagnosis if the 
presence of a foreign body is suspected. Intussusception presents a 
cylindrical swelling that has been compared to a sausage in shape. The 
intussusception may be under cover of the ribs lying beyond the reach 
of palpation if the animal is standing in a normal horizontal position ; 
if the fore end of the animal is raised so that the long axis of the animal 
is vertical, the intussusception may fall back into that portion of the 
abdomen that lies within reach of the clinician’s examination. Firm 
masses of faecal material in the colon and rectum can in most cases be 
felt by deep palpation. Tlie presence of hard faecal material in the 
rectum can be confirmed by a rectal examination. 

Enlargement of the mesenteric lymph glands is appreciated as an 
indefinite swollen mass. Such an enlargement commonly involves the 
mass of glands lying in the mesentery of the ileo-cseco>colic region, and 
if of sufficient extent may interfere with the peristaltic function of the 
bowel, giving rise to the general symptoms of subacute intestinal obstruc- 
tion evidenced principally by vomiting and toxaemia. 

I nflamma tory changes in the wall of the alimentary tract, (.«. gastritis 
and enteritis, cause pain which may be localised by palpatimi of the 
abdomen, 'lltus in gastritis the presence of pain in the left epigastric 
region may be demonstrated. Inflammatory processes involving the 
small intestine give rise to diffuse abdominal pain. Colitis gives rise to 
less acute pain ^at cannot be definitely referred to any particular mgan. 
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Hie position and characteristic feeling of organs such as the kidneys 
and bladder should be home in mind when palpating the abdomen ; 
the student should make himself familiar with ^ese points by palpating 
the abdomen of animals of the different breeds and sizes. 

Care will be required to distinguish between an enlarged uterus and 
the colon in female animals. Gross abnormalities such as enlargement 
of the spleen, the presence of a large hsematoma arising from the spleen, 
or the existence of a tumour mass can all be appreciated by palpation. 
Consideration of the topographical anatomy of the abdomen in relation 
to the findings of palpation will render it possible in many cases to decide 
upon the site and probable nature of the mass that is being felt. Further- 
more, the general clinical signs may already have indicated the probable 
involvement of a particular organ. 

Rectal examination in the small domestic animals is carried out with 
the forefinger. Before doing so the finger should be anointed with soap 
or a bland substance such as soft paraffin or lard, but preferably the finger 
should be covered with a thin rubber finger-stdl and this smeared with 
a little liquid paraffin or soft paraffin. The extent to which the rectum and 
pelvic oigans can be examined is limited by the length of the finger. 
Hard faecal material in the rectum will obstruct the introduction of the 
finger. Stricture of the rectum is not an uncommon sequel to fajpal impac- 
tion, and if present as an annular contraction of the rectum, passage of 
the finger beyond the stricture may be found impossible. In the male dog 
enlargement of the prostate gland interferes with the passage of faecal 
material, especially if this material is hard in consistency. Enlargement 
of the gland, if acute, is revealed as a soft painful swelling ; if of a more 
chronic nature the enlargement is hard, fibrous in character and less 
painful. 

The anal glands (or paranal sacs) should be examined. Frequently 
these are found distended with an accumulation of the unpleasant 
smelling dirty material secreted into these sacs. The contents of either 
of these glands may become infected and the subsequent suppuration 
may result in the production of an abscess involving the gland concerned. 

Radiological Examination of the Digestive System 

Radiological examination of the digestive system is practically con- 
fined to dogs and cats. 

Mouth and Pharynx. — radiological examination may be useful 
in cases in which the presence of a foreign body buried in the soft tissues 
is suspected, but will only show objects that are more opaque than the 
surrounding tissues. 

(Esophagus. — radiological examination may be of great assistance 
in the diagnous of obstruction of the oesophagus, whether due to a foreign 
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body or due to constriction. If the foreign body is opaque to X*ray» 
It will be seen by a direct radiographic examination. If not sufficiently 
Opaque the administration of a radio*opaque substance such as bismuth 
carbonate will render the foreign body more obvious. For this purpose 
a fairly thick suspension of bismuth carbonate or barium sulphate in gum 
mucilage may be administered as a draught, or one or two small gelatine 
capsules filled with bismuth carbonate may be administered as pills, or 
a piece of worsted may be soaked in a suspension of bismuth carbonate 



Fig 10 — Dog. Drawing of Radiograph showing foreign body in posterior part 
of asophagus. One-third actual size. 


in gum mucilage, rolled into a ball and administered as a pill. The fluid 
suspension of bismuth used m the first method flows o\er the surface of 
the foreign body and sufficient of it is usualb held up to reveal the outline 
of the foreign body. The foreign body prevents the passage of the pill 
in the second and third method, and it is seen arrested anterior to the point 
where the foreign body lies. In any of these methods the radiographic 
examination requires to be carried out immediately after the radio-opaque 
substance has been administered. In some cases it is practicable to 
administer the radio-opaque substance to the animal while it i%in position 
under the X-ray screen, and the actual swallowing of the material may be 
observed. Constrictions of the oesophagus are shown up if the swallowing 
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of a radio>opaque suspension is watched under the X-ray screen ; but 
if desired a radiograph may be taken. 

Stomach and Intestine. — Foreign bodies in the stomach and 
intestine, if opaque to X-rays, are readily seen either by means of the 
fluorescent screen or by radiograph. The stomach and intestine must be 
free from any radio-opaque drugs, such as bismuth carbonate, if foreign 
bodies are to be demonstrated radiologically. If not radio-opaque they 
may be shown up in the stomach by giving a radio-opaque suspension and 
allowing time for this to leave the stomach when sufRcient of the suspen- 
sion may have been retained on the surface of the foreign body to delineate 
it. If a foreign body in the intestine is not causing a complete intestinal 
obstruction, this method of delineating the foreign body with a radio- 
opaque suspension may prove successful, but if there is a complete 
intestinal obstruction the suspension will not pass along the lumen of the 
bowel to reach and delineate the foreign body. 

A radiological examination of the stomach and intestine may be of 
assistance in the diagnosis of indefinite cases of toxsemia that appear to 
be alimentary in origin. This examination may be done by means of the 
fluorescent screen. It is usually more satisfactory to conduct the examina- 
tion by taking a series of radiographs. Such a series enable the clinician 
to compare the observations made over a period of time and provide much 
more detailed information than can be obtained from the transient pictures 
seen by fluoroscopy. 

Food having been vrithheld for at least twelve hours, the examination 
should conunence with a preliminary radiological -examination before 
administering any opsque material. Then a radio-opaque suspension 
is administered by mouth for this purpose. If a prepared suspension is 
not available, 120 grains of bismuth carbonate, 120 minims of mucilage 
of tragacanth and four ounces of water are made into a uniform suspension, 
this quantity being sufficient for a medium-sized dog. 

The first radiological examination, whether by radiographs or by 
fluorescent screen, should be carried out as quickly as possible after the 
radio-opaque suspension has been administered. Thereafter further 
radiologic^ examinations are taken to study the flow of the radio-opaque 
material along the alimentary canal. 

In a normal fasting animal the stomach begins to empty in a few 
minutes, and after about fifteen minutes the radio-opaque material can 
be seen passing along the coils of the free portion of the small intestine. 
Within an hour the bulk of the opaque suspension will have been expelled 
from the stomach and the material will reach the large intestine 
in less than four hours. If the animal defiecates normally all the 
opaque suspension will have been voided from the alimentary canal 
within twenty-four hours of its administration. If the animal is consti- 
pated, defeecation may be stimulated vrath a soap and water mema. 
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Delay in the stomach emptying may be due to stasis or rarely to 
pyloric spasm. Retention of some of the bismuth on the mucous mem- 
brane giving a mottled appearance may indicate ulceration. 

In the early stages of enteritis, characterised by complete stasis, the 
stomach may be seen contracting when the opaque material flows into 
the duodenum, but due to the stasis the material is not accepted by the 
duodenum and when the stomach relaxes the opaque material flows 
back into the stomach. This appearance must not be interpreted as 
indicating an obstruction of the duodenum with a foreign body, when 
the stomach does not empty and the suspension is usually vomited a few 
minutes after its administration. 

Rectal injection of a suspension of opaque materia] such as bismuth 
carbonate or barium sulphate can be used to demonstrate dilatation of 
the colon, and stricture of the terminal part of the colon or rectum. 
Stricture may follow damage to the wall of the rectum by a fsecal impac- 
tion, and dilatation then occurs anterior to the stricture. 

Intussusception is not necessarily visible on a radiological examination of 
the abdomen and the administration of an opaque meal is of little assistance. 


LIVER 

Extensive lesions of the liver are frequently found on post-mortem 
examination of animals that have shown no symptoms during their life. 
It is clear that a normal animal is provided with a very considerable 
reserve of liver tissue. Localised lesions do not produce outward evidence 
of their presence until tliis reserve has been damaged and the liver 
rendered unable to perform the minimum degree of function required 
for bodily health. 


Regional Anhtomy 

Horse. — ^The greater part of the liver lies to the right of the median 
plane. The parietal surface is mainly in contact with the diaphragm, 
tliat of the right lobe lying below the upper halves of the 8th to the 15th 
rib, but separated from the ribs by the diaphragm and in the more anterior 
part of the area by the border of the right lung. The liver does not 
extend beyond the edge of the costal arch. 

Cattle. — The liver also lies to the right of the median plane. The 
parietal surface is mainly in contact with the diaphragm, but a small 
area is in direct contact with the upper third of the last two or three 
ribs. Occasionally a small area is in contact vrith the right flank. 

Sheep.— The liver lies to the right of the median plane. A small 
area may come in contact with the abdominal wall just beyond the lovrer 
part of mai^in of the costal arch. 


O 
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PlQ,_Xhough the greater part of the liver lies to tiie li^t of the 
the parietal surface extends beyond the costal arch and 
fi nnn in vdA the abdominal wall for a small area on the left 

side of th^- body and a rather laiger area on the right side. 

Dog.— O nly a small portion of the parietal surface of the liver makes 
contact with the abdominal floor behind the xiphoid cartilage^ where 
owing to the rectus muscle of the abdomen it cannot be palpated. 


Clinical Examination 

Where possible an examination of the liver is directed to determine 
enlargement or alteration in the contours of the organ. The greater part 
of the examination of the liver is concerned with an investigation of the 
symptoms and signs of disturbance of liver function. 

Physical Examination 

In all animals except the dog and cat the position of the liver is such 
that examination by physical means is of very little value. In the dog 
and cat gross enlargement of the liver causes the margin to project beyond 
the edge of the costal arch, when the margin can be felt by deep palpation. 
If the enlargement of the liver is uniform the margin feels smooth and 
rounded. If due to tumour growth the edge of the liver may feel nodular. 
It is not possible with any degree of accuracy to demonstrate by percussion 
in the larger farm animals an increase in the area of dullness in the right 
side due to enlargement of the liver. 

jAUNDICr 

The term jaundice (icterus) implies staining of the tissues by bile 
pigment that is present in the general circulation in abnormal amounts. 
The pigmentation of jaundice is most easily seen in the visible mucous 
membranes but can also be seen in non-pigmented skin when the coat is 
parted. The existence of jaundice should have been detected during 
the preliminary examination of the patient. It is quite often found that 
the owner was unaware of the presence of jaundice. 

Jaundice is an important piece of clinical evidence but is in itself not 
a diagnosis as there are a number of different causes of jaundice. The 
causes of jaundice are classified as 

Pre-hepatic (Haemolytic) 

Hepatic (Toxic, Infective and Obstructive) 

Post-hepatic (Obstructive) 

Pre-hepaHc or hemolytic jaundice occurs where there is excessive 
destruction of red blood c^ and the liver is unable to cope with the 
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increased amount of bilirubin formed by the breakdown of hsBinoglbbin 
liberated from the red blood cells. 

In the domesticated animals haemolytic jaundice is encountered in 
piroplasmosis as seen in tropical and sub-tropical countries. In Britain 
hsemoijrtic jaundice is encountered in British Bovine Piroplasmosis (caused 
by BtAesia bovis and transmitted by the tick Ixodes ricinus) and in Post- 
parturient Bovine Haemoglobinuria, an acute haemolytic anaemia of 
indefinite aetiology. Haemolytic jaundice in other species of domesticated 
animals in Britain is uncommon. If haemolysis is sufficient to cause 
jaundice the renal threshold for haemoglobin will have been exceeded and 
a feature of the case is haemoglobinuria. 

Bilirubin formed by the breakdown of red blood cells (haemobilirubin) 
and present in the circulation has not been acted on by the liver cells auid 
so gives an indirect reaction to the Van den Bergh test when applied to 
serum. (See page 317). A small amount of bilirubin is produt ed during 
the formation of haemoglobin and if tuemoglobin formation is unusually 
active an increase in bilirubin may be shown by the quantitative Van den 
Bergh test. In such circumstances traces of “ bile pigment ” may be 
found in the urine but are not significant of any abnoimality. 

Hepatic jaundice may result from damage to liter cells as a result of 
the action of either toxic or infective agents. These two types are exempli- 
fied by phosphorus poisoning in any species of animal and infection in the 
dog with Leptospira icterohrmorrhagiee. In toxic or infective hepatic 
jaundice there is damage to the liver cells and in some cases there may 
be actual obstruction of the smaller bile channels so that the condition is 
a combination of toxic or infective and obstructive hepatic jaundice. 
Tumour giowtlis in the liver mav cause hepatic obstructive jaundice by 
pressure on bile ducts. In toxic and infective jaundice the Van den Bergh 
test may give a biphasic reaction, an immediate direct reaction due to 
absorption of conjugated bilirubin (< holebilirubin) from the liver cells 
and an indirect reaction due to increar id bilirubin (haimobilirubin). The 
test is thus not of any value in determining the presence of toxic or 
infective jaundice. 

In acute cases of toxic or infective jaundice damage to the liver ceils 
causes an increase in the blood transaminase figures. There is a greater 
increase m glutamic-pyiuvic transaminase (G.P.T.) than in glutamic- 
oxalo-acetic transaminase (G.O.T.). (.’ee page 37). 

In obstructive jaundice conjugated bihrubin (cholebilirubin) accumu- 
lates in the blood a direct Van den Bergh reaction being obtained. In 
addition in obstructive jaundice there is absorption into the blood of bile 
salts, which can be demonstrated in the urine. 

Post-hepatic jaundice is essentially obstructive in character. Obstruc- 
tion of the common bile-duct with gall stones is extremely rare in the 
domesticated animals, so also is occlusion of the duct lumen by an 
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inilainmatory process involving the duct walL Tumour of the head of 
the pancreas in the dog may press on the common bile duct, involve the 
duct itself or involve the liver substances. 

In post-hepatic obstructive jaundice bile is not passing into the 
duodenum. In consequence in animals other than herbivores the absence 
of bile is reflecting on the appearance of the faeces which are pale-coloured, 
evil smelling and putty-like in consistence. In herbivores the absence 
of bile is marked by the pigment of the foodstuffs and the odours associated 
with the digestive processes in these species. Jn post-hepatic obstructive 
jaundice a direct reaction is obtained with the Van den Betgh test and 
bile pigment and bile salts can be demonstrated in the urine. 

The qualitative Van der Bergh test directed to determine an indirect 
reaction due to bilirubin (haemobilirubin) or a direct reaction due to 
conjugated bilirubin (cholebilirubin) has not proved useful in the differ- 
ential diagnosis of the various forms of jaundice, largely because of the 
difficulties arising from biphasic reactions. The test is however of value 
as a quantitative test in assessing the severity of jaundice. 

Canine Virus Hepatitis . — Canine virus hepatitis, contagious canine 
hepatitis, Rhubarth’s Disease is a virus disease of the dog. Apparently 
the infection is widespread in any area with a substantial dog population. 
Very many young dogs must pass through a symptomlcss inaction to 
infection and thereafter are immune. Some show a mild degree of 
malaise and recover spontaneously. In more severe cases the picture is 
one of a fulminating toxasmia resulting before long in death. Tenderness 
may or may not be appreciated in the liver region. Certain diagnosis is 
dependent on post-mortem examination and subsequent laboratory 
investigation. (See page 332). In these more severe cases the damage to 
the liver cells is acute and progressive. There is therefore a great increase 
in the liberation of transaminase and the increase in glutamic-pyruvic 
transaminase (G.P.T.) is very much greater than in glutamic-oxalo-acetic 
transaminase (G.O.T.). (See page 371). 

This change in serum transaminase levels is indicative of acute liver 
damage but is not a specific indication of virus hepatitis. 

An immediate direct Van den Beigh reaction has been observed in 
the acute cases of canine virus hepatitis, but the reaction has no specific 
significance in relation to diagnosis of this virus disease. 

Tests of Antitoxic Function.— The glycuronic acid test gives an 
indication of the efficiency of the detoxicating function of the liver. In 
horses and cattle there is normally a considerable amount of glycuronic 
acid present in the urine. Its absence from urine in horses or cattle 
may be taken as evidence of liver dysfunction. In the dog there are 
normally only traces of glycuronic add in the urine. In order to test 
the detoxicating function of the liver in the dog, ten gnuns of aspirin 
are given by mouth or three grains of camphor in oil are injected 
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intramuscularly; the urine passed during the following twenty-four 
hours is collected and tested for glycuronic acid. For detuk of test for 
glycuronic acid see Urine Analysis (p. 315). If the detoxicatii^ functicm 
of the liver is entirely arrested, conjugation of the aspirin or camphor 
with glycuronic acid does not occur. The absence of glycuronic add in 
the urine after the administration of aspirin or camphor is therefore an 
indication of grave liver damage, but conjugation still occurs even when 
extensive damage to the liver tissue has taken place. 

Coagulation Time. — The coagulation time is increased, due to the 
decreased fibrinogen content in hepatic insufficiency. The method of 
determining the coagulation time is described in the chapter on clinical 
bfematology. 

L^bvulose Tolerance. — The power of the liver to convert Isevulose 
to glycogen is tested by administering Uevulose in proportion to the 
animal’s weight and observing the rate of disappearance of the lievulose 
from the circulation. 


Radiological Examination 

Radiological examination of the liver can only be carried out in the 
dog or cat. Owing to the rarity of gall-stones in the dog, cholecystography 
is seldom performed. To render the contents of the bile ducts and gall- 
bladder opaque to X-rays a solution of the sodium salt of tetrabrom- 
phenolphthalein is injected intravenously. A fluoroscopic examination 
or a radiograph sometimes shows enlargement of the liver shadow or 
distortion of its outline, but very frequently an X-ray examination fails 
to reveal any abnormality in liver disease. 

Parasitism 

The presence of liver flukes is de'ermined by the demonstration of 
the eggs of these parasites in the faec*'s of the host. The tedinique of 
examination of faeces for worm eggs is described in the chapter on clinical 
helminthology. Parasitic cysts in the liver can seldom be diagnosed 
except on post-mortem examination. 



CHAPTER IV 

RESPIRATORY SYSTEM 


General Signs — Regional Anatomy 

Clinical Exknination of Respiratory System as a Whole : — Inspection — 
Respiratory Movements — Nasal Discharge — Cough — Lymphatic 
Glands 

Physical Examination of the Chest — ^Palpation — Percussion — ^Ausculta- 
tion 

Exploratory Puncture and Radiological Examination of the Chest 

Analysis of Symptoms and Clinical Signs of Chief Respiratory Diseases 

Some of the general signs that suggest the presence of disease of the 
respiratory system have already been discussed ; these include cough, 
nasal discharge and alterations in the respiratory movements ; many 
respiratory diseases are accompanied by febrile symptoms. 

Respiratory disease may be primaiy or secondary. Primary disease 
of the respiratory system is common in the domestic animals. Some 
cases are sporadic in character, others are of an infectious nature, e.g, 
equine infectious pneumonia. Secondary involvement of the respiratory 
system occurs when the defences of some other part of the body are 
overwhelmed and the infection reaches the respiratory system. Thus 
equine tuberculosis commencing in the abdomen may overwhelm the 
local lymphatic resistance, the infection becoming miliary in character, 
and in consequence there develops an acute and rapidly fatal tuberculous 
pneumonia. Secondary involvement of the respiratory system also 
follows conditions that result in a lowering of the tissue resistance to the 
invasion of commensals, e,g. broncho-pneumonia as a complication of 
canine distemper. In both sheep and cattle respiratory disease frequently 
arises as a result of infestation of the bronchi or bronchioles with parasitic 
helminths. The differential diagnosis of parasitic bronchitis is discussed 
in the chapter on clinical helminthology. 

Respiratory disease in the domestic animals is not only of significance 
on account of the ill health and mortality caused by it, but is also of 
importance in those animals whose value depends on their respiratory 
efficiency. Animals whose respiratory efficiency has been impaired by 
serious respiratory disease are no longer capable of sustaining fast or 
strenuous exertion. Equally so an animal whose respiratory efficiency 
has been lowered may not be able so economically to convert food into 
milk or flesh as the animal with a normal respiratory system. Early 
accurate diagnosis may make possible the application of effective therapy 
in time to initiate a recovery before irretrievable damage has been done to 
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the tissues. It should be appreciated that these principles of early diagnosis 
and treatment apply equally to diseases of the upper respiratory passages 
as well as to diseases of the lungs and pleura. 

Diseases of the respiratory system are very easily spread, not only 
because many are infective in character, but also because the expired 
air contains the infective agent. The wide spread of the infective agent 
nuiy be facilitated by coughing. 


Regional Anaiomy 

Horse. — ^The nostrils in the horse are capacious ; they are placed 
obliquely so that the openings look mainly in a lateral direction. The 
lower part of the mucous membrane of the nasal septum can be inspected. 
The nasal cavity on each side is divided into three meatus, the dorsal, 
the middle and the ventral ; these open into a common meatus hounded 
medially by the nasal septum. The posterior nares leading from the 
nasal cavity into the pharynx are elliptical in outline. The pharynx is 
completely separated from the buccal ca^aty by the long soft palate. 
The prolongation of the soft palate renders inspection, through the 
mouth, of the pharynx and larynx impossible in the horse. The ventricle 
of the larynx is a membranous sac lying lateral to the vocal cord and 
the arytenoid cartilage that makes contact with the medial surface of the 
thwoid cartilage, 'fhe ventricles communicate with the cavity of the 
larynx by an opening lateral and dorsal to the vocal cord. 

The trachea is large in section, being slightly wider in the horizontal 
transverse section than in the dorso-ventral. The bifurcation of the 
trachea is situated appioximat''’y on a level with the 5 th rib and is almost 
equidistant between the dorsal and ventral surfaces of the chest. 

The lungs occupy the greater part of the thoracic cavity, being closely 
in contact laterally with the thoracic wall and medially with the other 
organs of the chest. 'Fhe dorsal border of the lung extends from the 
ist rib to the second last intercostal space (i^th-iyth rib). The anterior 
part of the lower border of the lung is interrupted by the cardiac notch. 
From the 6th rib the lower border passes upward and backward, being 
on a level with the costo-chondral junction of the 7th rib, and is approxi- 
mately midway up the length of the 12th rib. The anterior''portion of 
the chest is covered by the upper part oi the foreleg ; when the leg is 
upright the posterior border of the area covered runs from the upper 
part of the 6th rib to the lower end of the 5th rib. On the right side the 
portion of the heart n'>t under cover of the lung lies in front of the 
elbow and dorsal to the humerus. On the left side, the portion of the 
heart in contact with the chest wall is larger in area, forming the area of 
cardiac dullness (see Figs, i and 2 , pp. 42 and 43). 

Cattle. — The nostrils are relatively, small and owing to the thickness 
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of the borders are not dilatable like those of the horse ; the openings 
face laterally. The nasal cavity is shorter than in the horse, and in the 
posterior third the cavity is not divided owing to the abrupt termination 
of the nasal septum. The trachea is shorter and relatively smaller in 
diameter than in the horse. 

The bronchus supplying the apical lobe of the right lung leaves the 
trachea opposite the 3rd rib ; the bifurcation of the trachea into the two 



Fig. II. — Dog. Thoidx and Abdomen. Right side. 


main bronchi lies on a level with the 5th rib. The lower border of the 
lung runs upwards and backwards in practically a straight line from the 
lower extremity of the 6th rib to meet the dorsal border at the second 
last intercostal space (see Figs. 3 and 4, pp. 61 and 62). 

Sheep. — ^The respiratory system of the sheep largely resembles that 
of the ox. 

Pig. — ^The nostrils are small and, situated on the flat anterior surface 
of the snout, face forward. The nasal cavity is long and narrow. The 
trachea is relatively short. It possesses an extra bronchus supplying the 
apical lobe of the right lung, as in the ox. The dorsal border does not 
extend b^nd the third last intercostal space and more frequently only 
readies the anterior border of the fourth last intercostal space. The 
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lower border of the lung runs in a more or less straight line from 
the lower end of the 6th rib to join the posterior end of the dorsal 
border. 

Dog. — ^The nostrils are comma-shaped and the cavity of the opening 
is small. The nasal cavity varies in length and shape according to the 
breed. On opening the mouth and drawing forward and depressing the 
tongue, the cavity of the pharynx may be inspected and also the larynx. 
The upper and lower extremities of the trachea are practically circular 
on section ; the middle portion is flattened slightly in a dorso-ventral 
direction. The bifurcation of the two main bronchi forms a wide angle. 

Owing to the chest wall being rounder in outline than in either the 
horse or ox, tlic lateral surface of the lungs are more convex. The dorsal 
border of the lung extends to the posterior margin of the second last 
intercostal space. The lower border of the Itmg is slightly curved ; it 
runs upwards from the ventral extremity of the sixth intercostal space 
to join the dorsal border at the lath rib. 

Cat. — ^The respiratory system of the cat closely resembles that of 
the dog. 


Clinical Examin\tion 

Inspeciion 

Rfspiration.— The inspection carried out in the preliminary general 
examination may now require to be supplemented. The rate, the rhythm 
and the character of the respiratory movements must be carefully observed. 

The rate may be observed by noting the excursions of the ribs and 
the abdominal wall, and also, chiefly in the horse, by observing the 
nostrils. It may be found convenient in certain cases t(> estimate the 
rate by listening to the passage of air in and out of the nostrils. The 
rate varies widely in the different domestic animals. The smaller the 
aninul the faster is its respiratory rate. 

Increase in the respiratory rate inevdtably follows exertion. Excite- 
ment, especially in highly-strung animals, causes considerable disturb- 
ances of the respiratory rate. Badly ventilated stuffy buildings are a 
possible cause of an increase in the respiratory rate. Ei^orgement with 
food, particularly in fat cattle and pigs, causes an obvious alteration in 
the respiratory rate that is often accompanied by grunting. A constant 
concomitant of fever is an increase in tlie respiratory rate. The respira- 
tory rate is increased whenever there is any interference with either the 
normal ventilation of the lungs or the gaseous exchange in the lung 
itself, causing defective oxygenation of the blood and an increase in the 
carbon dioxide tension in the blood. 

Obstruction to the free movement of air may be located in the respira- 
tory passages. Spasms of coughing interfere with normal respiratory 
movements and severe attacks of epughing may, especially if frequent 
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and prolonged, cause considerable dyspncea. Interference with the 
respiratory movements, such as occurs in the muscular spasms of tetanus, 
or limitation of the excursion of the diaphragm due to abdominal dis- 
tension, necessitates an increase in the respiratory rate to compensate for 
the reduced efficiency of the respiratory mechanism. Disease of the 
lungs, whether acute or chronic, interferes with the functional activity 
of these organs and is reflected in a compensatory increase in the respira- 
tory rate, which may thus be caused by congestion of the limgs, 
pneumonia, emphysema, atelectasis or neoplasm. Any defect in the 
oxygen-carrying capacity of the blood will require greater respiratory 
activity — ^and cardiac activity — ^to meet the oxygen requirements of the 
tissues. Reflex stimulation of the respiratory centre causing an increase 
in the respiratory rate occurs in acute pain and is particularly noticeable 
if the pain is located in the extremities or in one of the serous cavities 
of the body. 

The rhythm may vary quite considerably in normal animals. Pro- 
nounced variations in the rh)rthm arc observed in animals that are excited 
or subjected to any unusual or frightening influence. It is therefore 
important to study the respiratory rhythm before disturbing the animal 
or handling it in any way if it is (»f an excitable nature. Gross variations 
in the respiratory rhythm are commonly observed in dogs iif strange 
surroundings ; it is frequently necessary to allow a dog to become 
accustomed to its surroundings before attempting to estimate the 
respiratory rhythm, lire respiratory rhythm will be disturbed by any 
obstruction that necessitates an increa.sed effort on either inspiration or 
expiration, the increased resistance to the passage of air causing cither 
inspiration or expiration to be prolonged. Thus in chronic alveolar 
emph]rsema inspiration is performed normally but expiration is prolonged, 
due to the increased muscular effort required to expel air from the lungs. 
Depression of the respiratory centre occurs in profound toxmmia, coma, 
narcotic poisoning, and in the toxic stages of anasthesia ; in consequence 
respiration is irregular. 

The character or type of respiration may be a considerable diagnostic 
significance. In all normal animals respiration is performed by a com- 
bined movement of the thoracic and abdominal walls. Whenever dyspnoea 
develops, from whatever cause, the muscular efforts of respiration become 
more forceful. Exaggeration of either thoracic movements or abdominal 
movements will alter the character of the respiration. Gross distension 
of the abdomen limits the extent to which abdominal movement can 
assist the respiratory efforts ; in consequence respiration becomes largely 
thoracic in character. This is exemplified by the effect on respiration of 
pronounced ascites. 

A double expiratory movement is characteristic of chronic alveolar 
emphysema. Inspiration is performed normally, and after the usual 
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pause at the end of inspiration a normal thoracic expiratory movemrat 
takes place. This is insufficient to compress the distended lung, so, in 
order that the air may be expelled, a secondary movement is made by the 
abdominal muscles, the contraction of these appearing to raise the 
abdominal 'wall. In effect, the expiratory movement is a double one 
and the second part of it is seen as a “ lifting ” of the abdominal wall. 
The recognition of this type of respiration is of diagnostic importance, 
as a broken-winded horse suffering from pulmonary congestion closely 
simulates pneumonia, but if the type of respiratory movement is appreci* 
ated differential diagnosis will be considerably facilitated. 

Limitation of thoracic movement occurs in the early painful stages 
of pleurisy : a compensatory increase in the movements of the abdominal 
wall leads to the appearance of a pleuritic line or ridge that is seen on a 
level with the costo-chondral junctions during each respiratory movement, 
'fhis pleuritic line is particularly noticeable in horses in the eaily stages 
of pleurisy. In pleurisy with effusion the respirations develop a swinging 
character owing to the great excursion of the abdominal wall necessary 
to assist the ventilation of lungs surrounded with fluid. This grossly 
exaggerated abdominal mov'ement is seen in dogs in tuberculous pleurisy 
with effusion ; to relieve the pressure on the lungs the animal often sits 
erect on its hind quarters for long periods. Exaggerated “ heaving " 
respirations arc produced as a result of intrathoracic pressure on the 
lungs from other causes as well as fluid ; in diaphragmatic hernia, 
With invasion of the chest by abdominal organs, the compression of 
the lung and interference with respiration cause respiratory movements 
of this type. In extensive bovine tuberculosis the dry nodular pleurisy 
may cause such extensive f. ition between the visceral and parietal 
pleura that the movements of the lungs are very limited ; the respiratory 
movements then become very fast. In pneumothorax the respiration 
remains thoiaco-abduminal but the movements are exaggerated ; 
dyspnoea is proportional to the amount of air otr gas that has entered 
the pleural cavity. 

Congestion of the lungs and pneumonia, by inteifering with respira- 
tory efficiency of the lungs, cause a fast sliallow tvpe of respiration. The 
ratio between respiratory rate and pulse rate is decreased in congestion 
of the lungs and pneumonia, and in xtensive pneumonia in a heavy 
horse the ratio may be almost i to i, compared to the normal of i to 3. 

A peculiar jerky t3rpe of breathing occurs during massive migration 
of helminth larvae through the lungs ; this is observed chiefly in horses 
and pigs. A similar tjpe of breathing may develop as a result of pul- 
monary consolidation arising from catuses other than those associated 
with helminthiasis. 

Rupture of the diaphragm permitting organs from the abdominal cavity 
to pass forward into the thoracic cavity {nay cause dyspnoea which varies in 
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intensity according to the extent expansion of the lungs is restricted. In 
small animals, if the fore-end is raised and if the organs fall back into 
the abdommal cavity the dyspnoea is relieved, whereas, if the hind 
quarters of the animal are raised, dyspnoea is intensified. It may be 
observed that the abdominal cavity has an empty appearance that is 
corrected when the fore-end of the animal is raised. Physical examination 
of the chest may reveal abnormalities varying according to which 
oigans have passed forward. An X-ray examination may prove helpful in 
differential diagnosis. 

Attention should be paid at this stage to any abnormal sounds arising 
in the respiratory system and discernible by simply listening to the animal 
breathing. Snuffling noises are caused by the presence of nasal discharge 
in such quantities that the air passing up and down the nasal passages 
has to force its way through the discharge ; exceptionally, snuffling may 
be due to oedema of the nasal mucous membrane or deformity of the 
nasal passages caused by chronic inflammatory changes or tumour growth, 
accompanied by exudation. Snuffling is usually present during both 
inspiration and expiration, though it may be more pronounced during 
one than the other. 

Snoring or stertorous breathing may be caused by alterations in the 
contours of the respiratory passages so that obstruction is presented to 
the free passage of air ; this may be present in the nasal cavities, pharynx, 
larynx or trachea. If only one side of nasal passages is involved the 
sound will be stopped by occluding the nostril on that side. Enlarged 
lymphatic glands pressing on the pharyngeal wall may cause snoring as 
in tuberculosis of the retropharyngeal lymph gland in cattle. Polypoid 
growths arising from the mucous membrane of the upper respiratory 
passages, though uncommon in the domestic animals, may vibrate in the 
air currents, thus creating stertorous sounds. Ulceration of the respiratory 
mucosa, especially if in the laryiuc, causes a whistling or roaring sound 
that may be heard cither on inspiration or expiration. Hunting pointed 
out that the sudden development of this sound in a horse may be due 
to glanders idccration of the laryngeal mucous membrane. The appli- 
cation of the Mallein test (see p. 294) would be necessary for the differential 
diagnosis in such a case if glanders was suspected. Grunting and groaning 
is a common symptom of acute respiratory disease involving the lungs in 
cattle. 

The term “ grunting ” is applied in horses to the soimd that may be 
produced in forced inspiration occurring when a horse is suddenly 
threatened. It is considered that this sound is evidence of a tardy action 
of the laryngeal muscles. A considerable proportion of horses that grunt 
when threatened either are, or subsequently prove to be, “ roarers." The 
term “ roarer ” is used to describe a horse that, if strenuously exerted, 
makes a roaring or whistling sound at the end of forced inspiration, due 
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to air entering an abnormally patent lateral laryngeal ventricle and passing 
over the open entrance to the ventricle. The abnormal patency of the 
ventricle is due to paralysis of the muscles of one side of the larynx as a 
result of paralysis of the recurrent laryngeal nerve ; the condition most 
c(»nmonly affects the left side. 

Spasm of the diaphragm (hiccup) causes an abrupt sound, varying 
in volume according to the size of the animal, and also a peculiar jerky 
movement of the animal’s body. In the horse spasm of the diaphragm 
may superficially resemble cardiac palpitation, but the sound created by« 
cardiac palpitation can be co-related with the heart impulse. 

Nasal Discharge. — ^The presence of nasal discharge would be 
noticed during the preliminary general examination. The significance of 
the nasal discharge may now be considered. Nasal discharge may be 
evidence of inflammatory changes in the nasal mucous membranes alone, 
but it is also present 111 cases involving other parts of the respiratory 
system. 

In cattle a few drops of clear watery (scious) fluid are normally 
present in the nostrils. A thick yellow purulent nasal discharge is present 
in malignant bovine catarrh and in calf diphtheria. One of the symptoms 
of rinderpest (cattle plague) is a dirty nasal discharge. Actinobacillosis 
of the nasal mucous membrane and actinomycosis of the bones of the 
nasal passages cause at first a thin watery nasal discharge, but later the 
discharge may become purulent. 

A slight watery discharge from a sheep’s nostrils is quite common. 
A purulent nasal discharge may arise in the lower part of the nasal 
passages from the spread of infection therein from the lesions of orf. 
Infestation of the nostrils H the larvs of CEsUus ovis irritates the 
nasal mucosa, causing some discharge along with sneezing. 

In the horse a thm watery nasal discharge may be the first sign of 
respiratory disease or of general specific disease. Thus a nasal discharge 
at first serous in character is an early sign of equine influenza, strangles 
or purpura. In equine influenza the discharge becomes thicker as the 
disease progresses. In strangles the discharge rapidly becomes purulent 
in character. In purpuia hsemorrhagica the nasal discharge is serous in 
character and pale pink in colour due to tlie extravasation of small quanti- 
ties of blood from petechial luemorrhage in the nasal mucous membrane. 
In glanders the nasal dischaige is grey in colour and gleety in character. 
A slightly rusty nasal discharge may be present in acute congestion of 
the lungs or pneumonia. A dirty rusty nasal discharge with an offensive 
smell is present in gangrene of the lung. A unilateral nasal dischaige 
is usually evidence of a local condition. This may arise from disease 
of the nasal passage, infection of the facial sinuses or a diseased tooth 
causing empyema of the sinus. The nasal discharge in these conditions 
is purulent in character and if necrosis of bone or tooth is present then is 



wo DIAGNOSTIC METHODS IN VETERINARY MEDICINE 


an offensive smell. The presence of pus in the guttural pouches causes a 
purulent nasal discharge that is most profuse when the horse’s head is 
lowered. Clinical examination of the region concerned will reveal the 
distension of the pouch. 

In the pig nasal dischai;ge, often of a purulent character, is a constant 
symptom of the specific fevers affecting that arimal, e.g. swine fever. 
A serous discharge accompanied by sneezing is often the first symptom 
observed in piglet influenza. Nasal discharge of a muco-purulent type 
is a feature of well developed atrophic rhiniti!^ in pigs. The discharge may 
be expelled in the form of plugs after a violent attack of sneezing. Partial 
or almost complete occlusion of the nasal passages may compel the pig 
to breathe through the mouth and deformity of the nose may be noticed. 

In the dog a nasal discliatge, at first serous but later in some forms 
becoming purulent, is an important sign of the distemper group of diseases. 
There may be a conjunctival dischai^e in association with the nasal 
discharge. Nasal discharge is also observed in catarrhal conditions of the 
respiratory tract due to infections other than distemper vitus — e.g. B. 
bronchisepticus. Tumour growth involving the nasal region may cause a 
persistent serous nasal discharge that becomes hasmorrhagic if ulceration 
takes place. Nasal discharge with violent sneezing and snorting may be 
caused by the parasite Linguatula tecnoides. In cats nasal *catarrh is 
commonly a symptom of infectious feline catarrh ; the discharge is serous 
and the cat sneezes. 

Cough. — T he act of coughing is preceded by a deep inspiratory 
effort, then with the glottis closed an expiratory movement commences 
which compresses the air in the respiratory S)r8tem so that when the 
glottis is opened the air rushes out forcefully and carries with it mucus 
and exudate from the respiratory mucous membrane. All coughing in 
the domestic animals is involuntary and is evidence of abnormality. 
Coughing may be initiated in various parts of the respiratory 
system and it is obviously necessary to ascertain tlie source of the 
cough. 

The first point that requires attention in the investigation of a cough 
is whether the cough consists of a single act or if parox3rsms of coughing 
occur. At the onset of catarrh of the respiratory passages in horses and 
dogs the only symptom noticeable may be single coughs at intervals ; 
as the disease progresses these become more frequent. In the early 
stages of respiratory tuberculosis in cattle the cough is infrequent, but 
in the later stages of the disease coughing is almost continuous. In the 
later stages of any respiratory disease that causes profuse exudation the 
cough becomes frequent and a series of explosive efforts may be necessary 
to expel the exudate and clear the respiratory passages for tlie time being. 
Paroxysmal coughing occurs in die parasitic respiratory diseases that 
affect principally cattle and sheep. In parasitic bronchitis (Hoose) in 
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cattle the animal stands unth its neck extended, the head lowered and 
the tongue protruding. The actual paroxysm of coughing may in severe 
cases last several minutes and the animal shows quite pronounced dyspncea 
at the end of the parox3rsm. Parasitic bronchitis and parasitic pneumonia 
in sheep cause paroxysms of coughing similar to tliose in cattle. Detailed 
consideration of the diagnosis of these parasitic conditions is given in the 
chapter on clinical helminthology. Paroxysmal coughing in the dog, 
accompanied by relatively little exudate, occurs during pharyngitis and 
laryngitis. Paroxysmal coughing with marked exudate is a pronounced 
feature of bronchopneumonia following canine distemper and a persistent 
harsh cough in the dog may be due to the irritation caused by the presence 
of the parasite FUaroides osleri (formerl) Oslerus oslen) in small nodules 
formed in the mucous membrane of the lower part of the trachea 
and commencement of the bronchial tree. Specimens of sputum or faxes 
should be examined for the presence of larvae of the casual parasite. 
Passage of an endoscope under light anaesthesia will permit a visual 
inspection of the lesions. 

Chronic cough is a symptom of certain impoitant infective diseases 
of the domestic animals and also is characteristic of some non-infective 
conditions. The principal infective disease characterised by a chronic 
cough is tuberculosis. In the horse a chronic cough is a constant con- 
comitant of chronic alveolar emphysema (broken wind), and frequently 
occurs in laryngeal paralysis (i oaring). In the pig chronic swine fever, 
virus pneumonia of pigs, chronic swine erysipelas and the chronic 
type of piglet influenza all cause a chronic cough. In the dog chronic 
bronchial catarrh and spasm of the bronchial muscles give rise to a 
chronic cough. 

The cough is dry, harsh and painful m the early stages of acute 
inflammation of the respiratory mucous membrane. The cough becomes 
moist and soft when exudation occurs, wliich may be due to catarrhal 
diseases or may be due to thr later exudative stages of croupous conditions. 
The cough may be deep and powerful in character when much exudate 
requires to be expelled. 

The cough tends to be short and ineffective either when the animal 
is too exhausted to make the necessary respiratory effort or when the 
deep inspiration that precedes the act of coughing is painful and the 
animal ^ecks inspiration before the lungs are fully expanded. A 
short or suppressed cough is present in the early painful sts^es of acute 
inflammation of the respiratory mucous membrane and of pleurisy. If 
extensive consolidation (»f the lungs has occurred the animal is unable 
to create the necessary respiratory pressure required to produce a powerful 
cough. In advanced thoracic tuberculosis of cattle with fixation of the 
visceral and parietal pleura the cough, though chronic and per^stent, 
IS of a short suppressed type. In acutq terminal miliary tuberculosis of 
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the lungs in horses and cattle the cough is short and suppressed. In 
thoracic tuberculosis in the dog coughing may be frequent in the early 
stages, but if pleurisy with voluminous exudation occurs, leading to 
compression of the lung, the cough may practically cease. 

The tone of the cough may be of some assistance in diagnosis. The 
cough of a broken-winded horse is prolonged, deep and hollow. 
In the dog a barking type of cough occurs in chronic bronchitis. 
In pulmonary or mediastinal tumour formation the cough at first 
resembles that of bronchitis, later it may develop a peculiar resonant 
brassy tone. 

While coughing principally arises in connection with the respiratory 
system, it may be a symptom of disease elsewhere. Choking gives rise 
to powerful expiratory efforts directed towards expelling the foreign 
body. Cardiac disease, if it has reached a stage when the heart is unable 
to sustain the needs of exertion, may result in passive congestion of the 
lungs, evidenced by respiratory distress and coughing. Over-exertion 
of unfit horses or dogs or over-driving of fat cattle or sheep may also 
result in acute congestion of the Iqngs, which in addition to marked 
dyspnoea causes much coughing. Coughing may arise from peripheral 
irritation of the abdominal viscera, acting in the same way as a reflex 
expectorant, but before accepting this as the cause of the cough, particular 
care should be taken to make certain that there is no disease located in 
the respiratory system that is the real cause of the cough. Thus many 
cattle affected with tuberculosis show lack of appetite with other evidence 
of digestive disturbance, and a cough is present. At first it may seem 
that the cough is reflex in otigin from the digestive system, but a more 
critical examination will reveal clinical signs of tuberculosis of the 
respiratory system. 

Lymphatic Glands. — ^Examination of the respiratory system should 
always include inspection and palpation of the superficial lymphatic 
glan^ of the head and neck. The glands most commonly involved are 
those of the pharyngeal region. The submaxillary glands are frequently 
involved. The retropharyngeal, the subparotid and the submaxillary 
are commonly involved in bovine tuberculosis. Tumour formation 
involving lymphatic tissue of the head and neck is seen principally in the 
dog. It appears that many of these tumours arise from the tonsillar 
tissue. Their presence may create a syndrome resembling that of sub- 
acute pharyngitis, but manual examination of the region will reveal the 
enlargement and deformity of the tissues concerned. 

Physical Examination of the Chest 

Phyrical examination of the chest consists of palpation, percussion 
and auscultation. Inspection of the chest has already been described. 
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Palpation 

Palpation provides relatively little direct information regarding the 
state of the thoracic organs, but may provide some useful indirect informa* 
tion. Palpation reveals abnormal sensitivity of the thoracic wall and the 
intercostal spaces. It is sometimes difficult to distinguish between the 
flinching of sensitive highly-strung animals and manifestations of pain. 
The general behaviour of the animal in response to approach and 
handling will be a guide to the type of animal that is being examined. 
Abnormal sensitivity of the thoracic wall and intercostal space is most 
pronounced in inflammatory conditions affecting the pleura ; it is 
rather less pronounced when the lungs and bronchi only are involved. 
Extensive pneumonia will be accompanied by at least some measure 
of pleurisy. 

CEdema of the cliest wall is found by palpation. (Edema develops 
first between the forelegs and along the region of the sternum. If exten- 
sive the lower part of the neck may be involved and the oedema may 
encroach on the abdominal wall. CEdema of the chest wall results from 
any condition causing venous stasis, and may thus occur in any respiratory 
disease responsible for pressure on the great veins as is the case in pleurisy 
with effusion. CEdema of the chest wall is also a symptom of venous 
stasis resulting from cardiac disease. 

Friction between the visceral and parietal pleura can seldom be 
appreciated by palpation, except in tuberculosis of cattle with extensive 
development of granular lesions. It is rarely possible to feel by palpation 
the impulse of waves in pleuritic fluid caused by the respiratory move- 
ments. 

Percussion 

The lungs and heart do not occupy the whole of the cavity enclosed 
by the spine, ribs and sternum. Ihe convexity of the diaphragm is 
projected into the thoracic cavity and the postero-lateral limits of the 
chest cavity are determined by the costal attachment of the diaphragm* 
Dorsally the bodies of the vertebrae, the spinous processes and the 
muscular masses filling the triangular space between the spinous processes, 
the vertebras and the ribs form a solid mass that precludes percussion of 
the thoracic organs in this region. Anteriorly the scapula, the humerus 
and the heavy mass of the muscle filling the triangular area between 
them shield the chest wall from percussion. Movement of the fore- 
limb alters the positiem of anterior limit of the area of the chest wall that 
is available for percussion. Except in the dog and cat, the most anterior 
part of the chest is not available to physical examination even if the 
limb is drawn forward as far as possible. Bearing these anatomical 
points in mind it will be realised thajt a triangular area of percussion may 
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be mapped out. The superior limit is marked by the anterior portion 
of a line joining the posterior angle of the scapula to the coxal tuber of 
the ilium. The anterior limit is formed by a line joining the olecranon 
process of the ulna to the posterior angle of the scapula. The third side 
of the triangle is formed — except in the pig— by a line connecting the 
olecranon to the superior limit at the second last intercostal space. In 
the horse this line forms a curve that is concave in a dorso-anterior 
direction ; the line passes over the costo-chondral junction of the 7th 
rib and the middle of the 12th rib. In cattle the posterior limit, formed 
by the line joining the olecranon to the second last intercostal space, is 
practically a straight line. In the dog the posterior limit forms a gentle 
curve with its concavity facing anteriorly and dorsally. In the pig the 
posterior limit is formed by a straight line running from the olecranon 
to the third or fourth last intercostal space. It will be realised that the 
posterior limit is subject to variation in position during respiratory move- 
ment. The positions described are those occupied by the border of the 
lui^ midway between complete expiration and full inspiration. It must 
not be forgotten that the area of percussion is modified by the presence 
of other organs, particularly those of the digestive system. Dorsally on 
the right side at the posterior end of the area, the mass of the liver tends 
to cause an abrupt termination to pulmonary resonance compared to the 
left side. On the left side a tympanitic stomach or in cattle and sheep 
a tympanitic rumen gives an exaggerated resonance to the posterior 
area of percussion. Impaction of the stomach or rumen will give a 
corresponding reduction in resonance on percussion in this area. In 
the lower anterior part of the left side a dull area is present ; tliis corre- 
sponds to the area of the heart and is known as the area of cardiac 
dullness. 

Percussion entails the production of vibrations in the chest wall that 
are reflected by the underlying tissues. The texture of the chest wall 
has therefore a considerable influence on the success attending per- 
cussion and the information that can be obtained by it. In heavy draught 
horses in good bodily condition the thoracic wall is so thick that the 
clinical value of percussion is necessarily limited. In thin-skinned light 
horses, such as thoroughbreds, the chest wall is not suflicicntly dense to 
mitigate against successful percussion. Similarly in fat cattle of the 
be^ breeds and in bulls the value of percussion is definitely limited, but 
in cows of the dairy breeds accurate percussion is quite practicable. In 
pigs percussion is seldom possible. In dogs the breed and bodily con- 
ditu>n determine the extent to which clinical information can be elicited 
by percussion. In all animals the state of the coat has an effect on per- 
cussion, a thick coat acting as an acoustic damper. To some extent the 
damping effect of the coat can be overcome by separating the hair or 
wool so that the Angers applied to the chest wall come as nearly in contact 
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with the skin as possible. The force used in percussion must be varied 
to suit the thickness of the chest wall and the depth of the underlying 
tissues in the different animal species. Thus fairly vigorous percussion 
is necessary in any of the larger animals and quite appreciable force is 
necessary in heavy horses. On the other hand, in the small animals light 
percussion is essential if any measure of accuracy is to be obtained. The 
need for light percussion is particularly marked in cats. Very often it is 
found necessary to compare the corresponding area on either side of the 
same animal. When this is being done it is of obvious importance that the 
same degree of force should be used when each side is percussed. It 
will be found most satisfactory if in percussion the most resonant part 
is percussed first and percussion is continued from the resonant to the 
less resonant areas. 

Percussion may be employed to determine the position u‘. cupied by 
the borders of the lung in so far as this is possible in the domestic animals. 
The dorsal border is fixed by the dense structures limiting percussion. 
The anterior limit is determined not by the condition of the underlying 
thoracic tissues but by the position of the fore-limb in relation to the 
chest wall. The posterior border does, however, vary in position accord- 
ing to the state of the thoracic organs. The posterior border is displaced 
backwards in well-marked alveolar emphysema ; this displacement can 
be demonstx'atcd by percussion in horses with chronic alveolar emphysema. 
The posterior border may also be displaced backwards in pneumothorax. 
Displacement of the posterior border in a forward direction is appreciated 
in any condition limiting full expansion of the lungs. This may be 
intrath(<racic in origin and arise from disease of the lungs or pleura. 
In cattle acute tympany of .I e rumen, by diaphragmatic pressure, may 
limit expansion of the lungs, and therefore the posterior border of the 
area of percussion appears to be further forward than in the normal 
an’mal, but the degree of tympany necessary to produce this is such that 
its presence is obvious on inspection of the animal. 

The area of percussion on each side may be divided into upper, 
middle and lower thirds. In the hoise on the left side the upper third 
is resonant in the anterior part ; resonance gradually diminishes as per- 
cussion proceeds from the thicker portion of the lung to the thin border. 
In the middle third resonance is proi ounced in the anterior part but 
diminishes mo’-e rapidly than in the upper third as percussion is carried 
backwards. In the lower third the anterior two-thirds are mainly occupied 
by the area of cardiac dullness ; the remaining posterior part contains 
insufficient lung tissue to give any degree of resonance to percussion. 
On the right side, resonance in the upper third terminates abruptly, due 
to the interposition of the dullness due to the liver. In the mid^e third, 
resonance is the same as in the middle third of the left side. In the 
lower third the cardiac dullness is nqt so marked and slight resonance 
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may be elicited from the underlying lung tissue. In cattle the antero- 
posterior dimensions of the area of percussion are much less than in the 
horse. On the left side the resonance from the lung in the upper third 
merges 'with that of the upper part of the rumen that normally contains 
no food material. In the middle third resonance ends abruptly owing 
to the solid mass of foodstuff in the rumen, lire lower third is similar 
to that in the horse. The right side presents comparable regions to 
those described in the horse. In dogs and cats the upper and middle 
thirds do not differ materially, except in re^d to size, from the same 
areas in the horse. In the lower third clear resonance can be demon- 
strated with the exception of the area of cardiac dullness. In the pig 
the heavy chest wall limits percussion. 

Assiduous practice in the different species and breeds of animal is 
necessary if the student is to achieve success in the use of percussion as 
a iheans of physical examination of the chest. It will often be found 
helpful to compare the percussion note obtained in an apparently normal 
animal of the same species, breed and bodily condition as that of the 
patient being examined. Such a comparison may be found of great 
assistance when dealing vnth cattle and horses. 

The changes in resonance demonstrable by percussion fall into two 
main categories ; firstly the resonance may be increased ; sdbondly the 
resonance may be diminished. Increase in resonance may be due to 
either pronoimced emphysema or to pneumothorax. In extensive 
alveolar emphysema the characteristic expiratory effort 'will be noticeable, 
but in pneumothorax both inspiratory and expiratory efforts are 
exaggerated. 

Reduction of resonance may be general or it may be confined to 
a particular area of which the borders can be defined ; the area may be 
fixed or it maybe found to be movable according to the position assumed 
by the animal. Reduction in resonance of a general character is 
demonstrable in any widespread disease of the lung causing a reduction in 
the amount of air contained in the Irmg. The reduction of resonance 
may be difficult to appreciate in animals with a thick chest wall, even when 
comparisons are made between both sides of the chest and a comparison is 
made with the chest of a nonml animal. Acute congestion of the lungs 
causes some reduction in resonance. This may be widespread or may be 
confined to the lower parts of the lung. Congestion of the dependent parts 
of the lung is ofiten encountered as a complication of equine influenza ; 
hypostatic congestion may occur in the lower lung during lateral 
recumbent^. Consolidation of the lung, due to confluent broncho- 
pneumonia, causes a marked reduction of resonance on percussion. If 
extensive and including the greater part of the area of percussion it may 

not be possible to define the area, viMch tiaeii api^eaw to C9I0S& 1 

It mav he pnmtihle to deSne its hordcts by 
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percussion. Accurate definition of the edges of the area may not be 
possible in large fat animals ; in the smaller animals, especially in the toy 
breeds of dogs and in cats, the small size of the whole area of percussion 
mitigates against a precise definition of an area of dullness. In interstitial 
pneumonia, as seen in the so-called hard pad form of distemper, a reduc- 
tion in resonance may be appreciated in the upper third of the area of 
percussion, that is to say, the area overlying the thicker part of the lung. 
A general reduction in resonance may be demonstrated in miliary tuber- 
culosis of the lungs. Thickening of the pleura, as it occurs in bovine 
tuberculosis, causes some reduction in resonance. An extensive granulo- 
matous lesion in the chest producing fixation of the visceral and parietal 
pleura may occur in advanced bovine tuberculosis ; the area involved 
in such a lesion produces a dull wooden note on percussion. 

Dullness in the lower part of the chest with a horizontal upper limit 
above which resonance is clear and almost tympanitic is indicative of 
fluid in the pleural cavity. If the position of tlie animal can be altered 
so that the long axis of the body is no longer parallel to the groimd the 
position of the upper limit to the area of dullness will still be found to 
be horizontal but uill have altered in relation to the chest wall. In small 
animals, if they arc turned on their hacks, the area of dullness and the 
area of resonance will be found to have changed places. Acute dyspnoea 
may be caused in an animal with extensive pleuritic fluid if it is placed 
on its back, as the pressure of the fluid is brought to bear on the thicker 
and more vital parts of the lung, whereas in the former position the 
pressure was mainly exerted on the thin lower border of the lung. If 
such dyspnoea is cavsed the examination should be as brief as possible. 
Pleuiitic fluid in the horse 1.. foimd on both sides of the chest and the 
two sides are usually involved to nearly the same extent owing to the 
communication that exists in the hors between the left and right sides 
of the pleural cavity. In many case** in other animals both sides are 
involved but not necessarily to the same extent. Pleuritic effunon is 
present in tuberculosis of the chest in both the dog and cat and in actino- 
mycosis of the chest in the dog, while in cattle tuberculosis of the chest 
is almost invariably of the dry granulomatous type. A voluminous 
pleuritic exudate is present in contagious bovine pleuropneumonia and in 
bovine pasteurcllosis (hasmorrhagic sep** emia). Hydrothorax — a non- 
inflammatory transudate in the pleural cavit} — gives rise to a similar type 
of dullness to percussion ; hydrothorax is frequently a sequel to circulatory 
defects. 

Thoracic tumours, if sufiicicntly large, may give dull areas on per- 
cussion. A p ulmonar y tumour may give a well-deflned area of dullness 
that is found on examination at a later date to have increased in sixe. 
Tumours arising in the metflastinum atuun conuderable dimennons 
before causing appreciable alteration m,resonance on percuasiofL 
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Auscultation 

From the beginning the student shoiild always use a stethoscope when 
auscultating the chest, for it is only by using a stethoscope that accurate 
results can be obtained. The chest piece of the binaural stethoscope 
should be sufficiently firmly applied to the chest to prevent movement 
between it and the surface of the chest wall during respiration. If the 
coat is short and smooth the chest piece is applied without any preliminary 
preparation. If the hairs of the coat are eti^ it is desirable that they 
should be smoothed down with the hand. If the coat is very long it will 
be necessary to separate the hair or wool at the point of application of 
the chest piece so that a pad of wool or hair docs not form a layer that 
is impenetrable to sound. When the stethoscope is applied to a particular 
point on the chest wall, it should be retained there until at least one 
complete respiratory movement has been performed by the patient. 
The chest should be methodically explored, moving the stethoscope from 
place to place so that when the examination is completed every part of 
the lung available for examination has been auscultated. Different parts 
of the same lung may require to be compared one with another ; it 
may also be found necessary to compare corresponding portions of the 
lung on both sides. The areas of auscultation are the same aS those of 
percussion. 

The object of auscultation is to determine the character of the respira- 
tory sounds and the presence of abnormal sounds. In the domestic 
animals it is not possible to obtain any co-operation from the patient 
during the clinical examination of the chest, so the clinician must adapt 
his examination to the patient, as alterations in the character and depth 
of the respiration cannot be obtained at will to facilitate the examination. 
The act of coughing may be provoked by pinching the larynx and 
the first two or three rings of the trachea or the lower cervical part of the 
trachea immediately before it enters the chest. The normal respiratory 
sounds consist of the vesicular soimd and bronchial sounds. The vesicular 
sound, as the name implies, is the sound caused by air entering and 
leaving the alveoli ; it tWefore consists of an inspiratory sound and an 
expiratory sound. It is the inspiratory sound that possesses the character- 
istics by which the vesicular murmur can be recognised. In a normal 
chest the inspiratory sound may be described as soft and rustling ; it 
may be compared to the sound produced if the letter “ f ’* is whispered 
softly. In the large animals at rest with the breathing quiescent it may 
be difficult to detect the vesicular sound. In the horse it will be found 
that the sound can be detected if the horse is trotted a few yards by 
an assistant, and is halted beside the examiner, who immediately auscul- 
tates the chest. It is frequently almost impossible clearly to hear the 
vesicular sound in the normal chest of a pig. In dogs and cats the sound 
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is clearly audible. In 3roung animals of all species the vesicular sound 
is harsher than the corresponding sound in the adult. The expiratory 
sound follows the inspiratory sound without any appreciable interval ; 
it is much less intense than the inspiratory sound. It is practically imper- 
ceptible in horses and cattle, but it is quite distinct in dogs and cats. 
The expiratory sound is of shorter duration than the inspiratory sound. 

Bronchial sounds are blowing in character ; they commence and end 
abruptly. The inspiratory sound and the expiratory sound are of approxi- 
mately the same duration. The expiratory sound is separated from the 
inspiratory sound by a short but distinct pause. This appears to be due 
to the bronchial inspiratory sound terminating shortly before the end of 
inspiration, lire bronchial expiratory sound is prolonged to the end of 
expiration. The bronchial sounds are heard in the normal lung only in 
those areas of the chest where the larger bronchi are relatively near to 
the chest wall, that is to say principally in the anterior part of the middle 
third of the area of auscultation. The student will find it of assistance 
in recognising the bronchial sounds if he listens over the lower end of 
the trachea with his stethoscope and then listens to the chest for the 
bronchial soimd, bearing in mind that the bronchial sound, though 
similar in character, is much less in volume and mtensity than the sound 
heard in the trachea. The bronchial sound is not conducted any distance 
by the normal lung tissue, so in the latter animals it is only heard over 
a limited area in the chest. In the dug, particularly in the small breeds, 
and in the cat, the bronchial sounds are heard over a considerable part 
of the area of auscultation. If the breathing is accelerated for any reason 
such as fear or fever, e\en if not associated with any abnormality in 
the lung, the bronchial sounds .nay be audible throughout the area of 
auscultation in the dog. This may be very marked in young dogs and 
puppies. 

A number of important alterations i” the vesicular sound may be 
detected on auscultation. The sound may be exaggerated and harsh in 
character, resembling that in a young animal if the respiratory effort is 
increased. A sound of this type can be heard if the chest is auscultated 
immediately after active exertion ; it is also heard when the respiratory 
movements are increased in fever or reflexly stimulated by pain, as is 
well illustrated by the respiratory disturbai. e present in the early acutely 
painful stages of lymphangitis in the horse. The increased respiratory 
efforts associated with interstitial pneumonia increase the volume of the 
vesicular sound but do not create any adventitious sounds. Harsh 
vesicular sounds are heard in emphysema, whether acute alveolar emphy- 
sema as a concomitant of pneumonia, or chronic alveolar emphysema as in 
broken wind of the horse. Such sounds are also heard in interstitial 
emphysema as for instance in acute pulmonary oedema in cattle (Fog 
Fever). 
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Jerky interrupted respiration, sometimes known as “ cog-wheel re- 
spiration, may occur in animals as a result of fear, and is heard all over the 
area of auscultation and will affect both sides equally. Interrupted vesicular 
sounds localised to particular areas indicate an irregular expansion of 
portions of the lung ; this is believed to be due to a lack of elasticity 
of the lung tissue, and it commonly indicates fibrosis of a part of the lung. 
Barely audible or inaudible vesicular sounds, in an animal showing 
S3rmptoms of respiratory disease involving the lung, are indicative of 
defective expansion of the lung. In pleuri^, if the exudate is voluminous, 
the vesicular sound will be completely inaudible below the upper level 
of the fluid, while above the level of the fluid the vesicular sounds are 
clearly audible and tend to be increased in volume and rather harsh in 
character. Consolidation of the lung due to confluent bronchopneumonia, 
so that air is no longer able to enter the alveoli, will lead to a complete 
absence of vesicular sound from the affected portions of the lung. The 
area involved in the consolidation must be of considerable dimensions in 
relation to the size of the area of auscultation before the complete absence 
of sound can be appreciated owing to sounds from adjacent areas being 
picked up by the stethoscope. Loss of vesicular sound is present in an 
area of lung invaded by a tumour causing consolidation thereof. It may 
be possible to appreciate prolongation and duplication of tile expiratory 
sound in chronic alveolar emphysema in the horse. It is important that 
the student should distinguish between subdued but normal vesicular 
sounds and the absence of vesicular sound due to disease. As a general 
rule respiratory disease involving the lung is associated with disturbance 
of the respiratory rate, rhythm or character. 

Extension of the bronchial sound into those parts of the lung where 
normally only the vesicular sound should be heard, occurs if for any 
reason the lung contains less air than normally, and in consequence the 
conduction of soimd by the lung tissue is enhanced. Thus consolidation 
of the lung produces an extension of the bronchial sound. If the con- 
solidation only involves part of the area under examination tlic bronchial 
sounds will be superimposed on the vesicular sound. If consolidation 
is complete the bronchial sound only will be heard and owing to more 
perfect conduction will be corresponcflngly louder. A sound similar to 
that produced by blowing across the open mouth of a tube is known as an 
amphoric sound. This sotmd is heard if there is a direct communication 
between a bronchus and a lung cavity, but cavitation, sufliciently extensive 
to produce this sound, is comparatively rare in the domestic animals. 

Adventitious sounds are definitely abnormal sounds arising from 
^sease of the brondu, lungs or pleura, as distinct from modifications 
or alterations of the normal respiratory sounds. These adventitious 
sounds fidl into four main categories — ^onchi or Dry Sounds, Moist 
Sounds, Crepitations and Friction Sounds. 
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Rhonchi or Dry Sounds are produced at a partial obstruction of the 
bronchial tubes, owing to the air being forced through an irreg ula r or 
constricted tube. These sounds vary in pitch according to the size of 
the tube in which they are produced. In the larger bronchi the sound 
is low pitched and snoring and is known as a sonorous sound, and in 
the smaller bronchi the sound is higher in pitch and is known as a sibilant 
sound. The partial obstruction of the bronchi may be due to inflamma> 
toiy swelling of the mucosa as in acute bronchitis, or to thick tenacious 
exudate firmly adherent to the mucous membrane, or to distortion of 
the bronchi by pressure as in tuberculosis and tumour formation, or to 
constriction of the bronchial muscle. 

Moist sounds may be produced in the bronchi, bronchioles or alveoli. 
These moist sounds, sometimes known as moist rdles or mucous rAles, 
are caused by air passing through or forcing aside fluid material, whether 
secretion or exudate, and are of a bubbling character. They are modified 
by coughing, since that act will move the fluid from the point where the 
sound was heard prior to coughing. Moist sounds arc always recognisable 
in catarrhal inflammation and arc thus an important clinical sign of 
broncliitis and bronchopneumonia (lobular pneumonia). These moist 
sounds may be fuither classified mto fine and coarse sounds, the fine 
sounds being those produced in the smaller bronchioles and the alveoli, 
while the coarse sounds arc produced in the larger bronchioles and 
bronchi. 

Crepitations are crackhng or very fine sharp sounds heard only 
during inspiration and usually towards tlie end of inspiration. The 
sound is vciy simila'' to that produced by separating the moistened fore- 
finger and thumb ; this re^ lires to be done quite close to the ear for 
the sound to be appreciated. Crepitation is caused by the sudden 
separation of the walls of alveoli that have become adherent on account 
of tlie presence of exudate. The separation of the walls only takes place 
when suflicient negative pressure has been created by the inspiratory 
movement to draw apart the walls of the alveoli, hence the sound tends 
to occur chiefly towards the end of inspiration. Friction between the 
chest piece of the stethoscope and the stiff hair of an animal’s coat pro- 
duces a sound similar to crepitation, but it is of a harsher nature. If the 
chest piece of the stethoscope is fitted a rubber cushion and is held 
firmly to the chest wall, sounds due to trirtion with the hair can largely 
be eliminated. If doubt exists as to the origin of the sound the coat 
may be damped and laid flat when any sound arising from the hair 
should cease. The student should make himself familiar with the 
sounds produced by the hair of the coat, as these may prove confusing 
if the animal’s coat is stiff and harsh. 

Crepitation is recognised as one of the cardinal signs of the first 
stage of pneumonia ; it disappears from any portion of the lung that 
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has undergone consolidation. Crepitation is usually appreciable on the 
periphery of an area of consolidation if that area is surrounded by a 
zone wherein the pneumonic process has not advanced to the stage of 
consolidation. During the stage of resolution crepitation reappears 
when air again enters the affected part of the lung. Crepitation is present 
in miliary tuberculosis in those areas where the disease has not advanced 
sufficiently to prevent the entrance of air. Similarly crepitation is heard 
in glanders of the lung, the so-called glanders pneumonia. Crepitation 
is occasionally heard during the onset of oedefpa of the lung, and at this 
stage definite bubbling sounds may also be heard. 

Emphysema produces a harsh crackling sound ; this to some extent 
resembles that produced by crushing a piece of newspaper. The sound 
in emphysema is continuous during the whole of inspiration and is also 
to a lesser extent in evidence during expiration. Attention has already 
been drawn to the characteristic double expiratory effort in chronic 
alveolar emphysema, this leading to a prolongation of expiration. 

The sounds in the lung may be dull and toneless if a sodden condition 
prevails in the lung ; this may be due to thickening of the pleura, or it 
may be that sufficient exudate is present between the visceral and parietal 
pleura to act as an acoustic damper. Metallic or tinkling sounds in the 
area of auscultation arise either in conjunction with amphoric btcathing 
or in pneumothorax These metallic sounds must be distinguished 
from the tinkling sounds present in some cases of pericarditis with 
extensive exudation into tlie pericardial sac ; a similar sound is sometimes 
heard in hydropericardium. 

Friction sounds are of a creaking or rubbing character and have been 
compared to the sound produced by rubbing together two pieces of 
unpolished leather ; perhaps a better simile is that of the sound produced 
by leather saddlery when either the horse or rider moves. Friction 
sounds are produced by the inflamed roughened visceral and parietal 
layers of the pleura rubbing together when there is not sufficient exudate 
to separate the two layers ; they are therefore characteristic of the early 
stages of pleurisy. Though synchronous with the respiratory movements 
the soun^ are not necessarily continuous, as they only occur when the 
roughened areas of the pleura rub against each other ; the sounds are 
usually heard best during inspiration. Friction sounds are not altered 
by coughing. The inflammatory process that causes a friction sound 
necessarily causes pain during the respiratory movements, so the respira- 
tory character is altered, being principally abdominal with the appearance 
of the pleuritic line ; in the horse symptoms of subacute colic may also 
be present. Pressure on the chest wall may increase the pain but it is 
only in the dog and cat that pressure on the chest wall with the stethoscope 
may increase the intensity of the friction sound, owing to the increased 
resistance offered to the movement of the inflamed pleural surfaces. 
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Friction sounds disappear as soon as sufficient exudate is formed to 
separate the inflamed pleural layers. It should be appreciated that 
pleurisy may be a concomitant of pneumonia ; therefore friction sounds 
may accompany other abnormal lung sounds. 

Exploratory Puncture of the Chest 

Exploratory puncture of the chest is justified if the presence of fluid 
in the pleural cavity is suspected. The operation should be performed 
with due regard to asepsis. In the large animals a needle 3I to 4 inches 
long and 2*5 to 3 mm. in diameter is used, alternatively a small trocar 
and cannula may be used ; in the smaller breeds of dogs and in cats a 
needle i inch long and 0*9 mm. in diameter is used ; in very large dogs 
a needle inches long and 1*4 mm. in diameter may be required. The 
site of the puncture is the seventh or eighth intercostal space in the 
lower third. The needle should be introduced as close as possible to 
the anterior border of the rib to avoid the intercostal nerve, artery and 
vein. The site of the puncture may be rendered insensitive by infiltration 
with a local anaesthetic solution. 

Radiological Examination of the Chest 

A radiological examination of the chest is only practicable in the dog 
and cat. In these animals it provides useful assistance in diagnosis of 
certain types of respiratory disease. Examination of the chest by means 
of the fiuorosexipir screen makes it possible to inspect the movements of 
both the ribs and diaphragm and any abnormality of the respiratory 
movements can be appreciated. 

In some cases of foreign body in the thoracic oesophagus, causing 
perforation and septic mediastinitis, the symptoms and clinical signs may 
rather indicate the presence of a septic pleurisy without any indication 
of the original cause. Radiological examination of the chest will reveal 
the true nature of the case. 

Confirmation of a tentative diagnosis of pulmonary or mediastinal 
tumour is made possible by a radiological exammation ; in order to 
define the form of the tumour, films shu :Id be taken giving a dorso- 
ventral and a late.-al view of the chest. Interpretation of the radiographs 
is facilitated if the relative position of the various organs in the chest is 
studied. Thus a tumour m the left limg will push the heart over to the 
right side of the chest. The trachea may be displaced to either the right 
or left, and both it and the oesophagus may be compressed between the 
tumour mass and the roof of the chest. 

In pleurisy with exudation, or in hydrothorax, the fluid compresses 
the lung so ^t a space exists betweeir the chest wall and margin of 
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the lung. This fluid is sufficiently opaque to X*rays to show up by 
contrast with the limg tissue that offers relatively little resistance to the 
passage of the ray. When there is a great amount of fluid present in the 
pleural cavity the shadow of the lung is completely obliterated and the 
chest on that side presents a homogeneous opaque appearance. Intro* 
duction of an opaque substance such as iodised poppy-seed oil into the 
bronchial tree by means of an intratracheal injection will show up the 
collapsed lung very clearly. Such opaque substances may also be used 
to show up bronchiectasis and pulmonary cavitation. In pneumothorax 
the lung is separated from the chest wall' by a zone that offers less 
resistance to X-rays than the lung tissue, and so appears to be sharply 
delineated. Furthermore, the greatly exaggerated respiratory movements 
can be studied by means of the fluoroscopic screen. 

In diaphragmatic hernia the smooth contour of the diaphragm may 
be broken ; the tissues that have passed from the abdomen into the 
chest may be opaque to X-rays, e.g. the liver, or if not opaque, can be 
rendered visible by the administration of a meal containing an opaque 
substance such as bismuth carbonate or barium sulplutte. 


Analysis of ihe Symptoms and Clinical Signs of th^ Chief 
Respiratory Diseases 

In order to assist the student in the co-relation of the symptoms 
and signs presented by the chief respiratory diseases, a brief analysis 
of these is now given. (See Table IV, p. iz6.) 

Nasal Catarrh. — The leading symptom in nasal catarrh is the 
presence of nasal discharge. The discharge at first is serous in character, 
but, as the disease progresses, becomes either mucoid or purulent. 
There may be a slight febrile reaction and the associated lymphatic 
glands may show signs of a defensive reaction. Symptoms and clinical 
signs suggesting involvement of other parts of the respiratory system 
are absent. Simple nasal catarrh is a benign condition, but in all animals 
nasal catarrh may be a symptom of specific infections or contagious disease, 
as in equine influenza, equine strangles, cattle plague, malignant bovine 
catarrh, swine fever, canine distemper and infectious feline catarrh. In 
the earliest stages of these diseases nasal catarrh may be the only leading 
symptom, but very soon other symptoms and clinical signs become 
manifest. 

Pharyngitis. — In the majority of cases the first symptom is a dry 
painful cough ; this later becomes less painful and more moist in character. 
There is some nasal discharge. Difficulty in swallowing is present and 
may be so marked as to cause complete refusal of food. In the horse, 
attempts at swallowing may cause an attack of coughing and some food 
material may be ecpelled through the nose. In the dog and cat attacks 
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of coughing may tenninate mth retching and vomiting. There ia tender- 
ness of the ph^ngeal region ; the associated lymphatic glands may be 
swollen and painful. In those animals in which the pharynx can be 
inspected the mucous membrane will be seen to be inflamed. A febrile 
reaction is present ; this may be quite severe in character. As in nasal 
catarrh, pharyngitis may be a symptom of a specific fever. 

Laryngitis. — ^Laryngitis seldom if ever occurs without a correspond- 
ing degree of inflammation of the pharyngeal mucous membrane. 
Frequently laryngitis is a complication by extension of a pre-existent 
pharyngitis. The onset of laryngitis is evidenced by a painful paroxysmal 
cough that is harsh and distressing. Changes in the vocal tone are only 
appreciable in the dog when the bark becomes hoarse and sometimes 
barely audible. Involvement of the larynx in an inflammatory process 
renders the larynx very sensitive to external manipulation which provokes 
an attack of coughing. Inspection of tlic larynx, which is only practicable 
in the dog and cat, will reveal the inflammatory process. 

Acutf Bronchitis. — Febrile symptoms are present in acute bronchitis. 
There is a varying amount of dyspnoea, and coughing is always marked. 
1 he cough is at first dry, hard and painful ; after a spasm of coughing the 
dyspnoea will be more pronounced. The cough soon becomes moister 
and less painful, due to exudation. Later the expectorate consists of 
considerable quantities of muco-purulent or purulent matter. Percussion 
of the chest reveals no alteration in resonance. Auscultation in the early 
stages demonstrates sonorous and sibilant rhonchi, these being replaced 
by moist bubbling sounds caused by the presence of exudate. Bronchitis 
is a common complicition of specific disease, e.g. canine distemper. 
Parasitic bronchitis is discussed further in the chapter dealing with 
clinical helminthology. 

Chronic Bronchitis. — It is only in ,he dog that chronic bronchitis 
is of clinical importance. The leading .ymptom is a persistent cough 
that may be paroxysmal in character. There is no febrile reaction and 
the dog may be in good bodily condition. I'hough at rest respiration 
is normal, any sudden or violent exertion provokes an attack of coughing 
and dyspncea develops, the latter being out of all proportion to the amount 
of exertion. Percussion of the chest shows resonance to be normal. 
Sibilant and sonorous rhonchi with slight nucous sounds will be heard 
on auscultation, llierc may be evidence of secondary emphysema. 
Cardiac disturbances are frequently present in these cases. 

BRONCHOPimJMONiA : Lobular or Catarrhal Pneumonia. — ^This is 
the common form of pneumonia encountered in the domestic animals. 
The patient is febrile, breathless and coughing. Copious exudate is 
rapidly formed and the expulsion of this may cause the patient much 
distress. A general reduction of resonance on percussion may be 
demonstrable ; if the involvement of ari area of the lung is extensive 
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and the individual zones of consolidation have become confluent an area 
of dullness may be delinated by percussion. On auscultation there 
will be found rhonchi, mucous soimds, crepitation and areas, if these 
are sufEdently large, devoid of all sounds ; the vesicular sounds in the 
healthy lung tissues are increased in intensity. 

l>obar pneumonia, as understood by the pathologist, is remarkably 
rare in the domestic animals. A pneumonia that appears to be lobar in 
distribution is not uncommon, but the lesion does not possess the homo- 
geneous character of a genuine lobar pneumonia, being a lobular pneu- 
monia in which the affected lobules arc contiguous. Massive bacterial 
invasion of the lung tissue may occur in equine influenza and in acute 
congestion of lungs in an unfit horse following excessive exertion. The 
onset may be sudden and the patient is acutely ill with a sharp rebrile 
reaction. Dyspnoea is marked, being roughly proportional to the extent 
of the pulmonary involvement. The mucous membranes arc congested 
and in severe cases show some degree of cyanosis. There is a rusty nasal 
discharge, which in pulmonary gangrene has an offensive smell. The 
incidence of pulmonary gangrene in the horse has been markedly reduced 
by the early use of antibiotic theiapy. 

iNrERSTiTiAL PNEUMONIA. — An interstitial pneumonia occurs in para- 
distemper, the so-called bard-pad type of distemper of dogs. It is 
characterised by dyspnoea with very little coughing. Percussion may 
reveal some reduction in resonance in the upper third of the chest but 
auscultation fails to reveal anything beyond some increase in volume of 
the normal respiratory sounds. 

Emphysema, — ^Acute .dveolar emphysema occurs as a concomitant 
of, or sequel to, other acute respnatory disease. It is recognised by the 
development of fine crackling sounds audible on auscultation. 

Chronic alveolar emphysema is only of c dnical importance in horses ; 
in these animals it is the cause of broken wind. The animal has a low 
respiratory efiSciency and dyspnoea develops on exertion. A prolonged 
deep hollow cough is present ; this can be provoked by pinching the 
lower end of the tmehea at the entrance to the chest. The expiratory 
effort is duplicated, giving the characteristic abdominal “ lift,” and in 
consequence of the double expiratory efibrt the time occupied by expira- 
tion is prolonged. Percussion may show an in rcase in resonance and the 
posterior border of 'he area of percussion may be found to be displaced 
backwards and downwards. Auscultation shows increased vesicular 
sounds and crackling sounds may be heard. 

Acute interstitial emphysema occurs in cows affected with septic 
metritis or septic mastitis, when as a result of the local sepsis a general 
septicaemia hu developed. There is a marked febrile reaction; the 
respiratory rate is increased and on auscultation of the chest crackling 
sounds are heard. The importance of noting the condition of the udder 
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and uterus in relation to the differential diagnosis of the case will be 
readily appreciated. 

Acute interstitial emphysema is frequently present in cases of acute 
pulmonary oedema of cattle — so-called “ Fog-Fever.” The signs of this 
condition are those of intense dyspnoea ; auscultation of the chest reveals 
loud harsh crackling sounds. Rupture of the emphysematous interstitial 
tissue of the lung into the mediastinum may allow air to pass forward in 
the fascial planes to reach the subcutaneous tissue of the neck whence it 
spreads along the back. 

Pleurisy. — In the early painful stages horses show symptoms of 

subacute colic, cattle grunt and dogs ftineb if tlie chest is 

v'chuicv-wg, -^eunUc 

\ti.c 1. veT f, , x\»«: pwtsc VS scccVcxstcA %nA\\aTA. Ausculta- 
ttoa shorn tiictton sounds. 

If exudation occurs the pain abates, friction sounds disappeai and 
the pulse becomes softer. If the exudate is volumhous, the respiratoiy 
nvovementa become exaggerated and dyspnoea may he pronounced. 
Veicusaion shows dullness in the lower part of the cbes^ the upper 
margin of the dull area being horizontal. No rectory sounds 
aeard m the dull areas on auscultation, but in the upper part 
of the chest the normal vesicular sounds are heard; these may be 
exaggerated. Exploratory puncture of the chest will confirm the presence 
of fluid. 


Pneumothorax.— Except when aiismg from trauma to the chest 
wall, pneumothorax is rare in the domestic animals. In cases due to 
trauma the nature of the injuries vm i e such as will suggest the possi- 
bility of pneumothorax developing. In cattle perforation of the thoracic 
(esophagus and consequent passage of gas from the rumen may cause 
a form of pneumothorax if the pleura is punctured. The gas may pass 
along fascial planes to reach the subcutaneous tissue of the neck and 
chest. 


Occasionally in the dog, and very rarely in the horse, pneumothorax 
occurs as a result of the rupture of a portion of lung tissue so that air 
is forced into the pleural cavity. The movement of the affected lung is 
restricted and sudden d;ppn(Ea develops. If unilateral it may be appreci- 
ated that the affected side of the chest appears distended and does not 
complete the expiratory movement made by the normal side. Percussion 
reveals increased resonance on the affected side ; if sufficient air be 
present the chest may be tympanitic. If the lung on the affected side is 
extenaiaelv collapsed neither vesicular nor bronchial sounds will be 
t side. If the lung is only partially collapsed the sounds 
and apparently remote. In small animals a radiological 
!g£j)ssi8t differential diagnosis. 
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Tuberculosis 

Cattle. — ^Tuberculous pleurisy in cattle is, with very rare exceptions, 
a dry granular inflammation leading to the development of grape-like 
lesions on both the visceral and parietal pleura. These lesions cause 
friction sounds detectable on auscultation. Percussion will only reveal 
dullness if the grape lesions have attained a sulfScient size to produce a 
definite zone of consolidation within the chest wall. Tuberculous 
pleurisy may be present in cattle without any symptoms being observed, 
and its presence may only be realised if the chest is subjected to a careful 
physical examination. Frequently the animal is in good bodily condition, 
and it is only on examination of the carcase in the abattoir that the disease 
is discovered. 

Tuberculosis of the lungs is first evidenced by a cough that to begin 
with is abrupt and harsh; later it becomes softer and a considerable 
quantity of exudate is expectorated. As the disease progresses loss of 
condition becomes obvious, the coat is dry and harsh and the skin is 
hidebound. If the animal is a cow in milk there is a reduction in the 
milk yield. The appetite becomes capricious and rumination is per- 
formed irregularly. The temperature will be found to be elevated in 
the later part of the day and subnormal in the early morning. Any 
unusual strain, such as passage through a maikct oi the act of parturition, 
may lower the animals powcis of rcbisiaiice, so that the disease enters 
on an acute terminal phase. If the mvolvtment of the lungs is extensive 
the respiration is rapul and shalkm any exertion produces dyspneea 
and the act of coughing is followed by a period of d\spnoea. In the early 
stages the lesions are too small to be detected by physical examination of 
the chest. It is only when there is extensive consolidation of the lung that 
a definite area of dullness can be mapped out by percussion. Similarly 
the disease process must be fairly well advanced before auscultation shows 
marked abnormality of the lespiratory sounds, the vesicular sound is 
increased, bronchial breatliing is evident over considerable areas ; sibilant 
and sonorous rhonchi, mucous sounds and crepitations may all be heard. 
There may be clinical signs of tuberculosis in other parts of the body, 
e.g. enlaigement of lymphatic glands and tuberculous mastitis. A 
diagnosis of tuberculosis of the lungs is only justified if the symptoms 
and clinical signs are very pronounced ; in the majority of cases diagnosis 
must be confirmed by a bacteriological demonstration of tubercle bacilli 
in the sputum. The early detection of tubt*! culous infection must depend 
on use of the tuberculin test. 

Pig. — ^Pulmonary tuberculosis in the pig frequently runs a very rapid 
course. The pig soon becomes emaciated, the skin is dry and harsh, 
looking rather like parchment paper. Respiratory distress is pronounced 
and coughing is almost continuous. Diagnosis may be assisted by a 

I 
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bacteriolc^cal examination or a tuberculin test, but it is often found 
more satis&ctory to destroy the animal, so that the diagnosis can be 
confirmed by post-mortem examination. If the suspected animal is one of 
a number of pigs kept under similar conditions, its destruction with a 
view to post-mortem ^agnosis is advisable in the interest of the herd as a 
whole, 

House. — Pulmonary tuberculosis in the horse is nearly always secon- 
dary to abdominal lesions and often takes the form of an acute miliary 
tuberculosis. The horse is acutely ill with a marked febrile disturbance. 
The respirations are fast and shallow. Though it is possible that some 
reduction in resonance may be demonstrable on percussion, it will be 
found that the information obtained by percus.sion is of somewhat limited 
value. Auscultation shows marked abnormality of the respiratory 
sounds similar to those described in cattle. Diagnosis will depend 
on the recognition of clinical signs of tuberculosis in other parts of the 
body. 

Dog and Cat. — ^'fhoracic tuberculosis in the dog and cat frequently 
takes the form of pleurisy with great exudation. There may be a history 
of a cough that has persisted for some time. The animal may have 
presented the symptoms and clinical signs associated with pneumonia, 
but the illness followed an indefinite course. In a considerable pro- 
portion of cases the illness commences acutely with the sudden onset 
of intense respiratory distress. The animal is found to be in poor bodily 
condition and the mucous membranes are pale and anaemic. There are 
exaggerated abdominal tespiratory movements in addition to the maximum 
possible costal movement. The animal prefers to sit in an upright 
position, and if it is placed on its back severe dyspnoea ensues. Physical 
examination of the chest reveals the presence of fluid. A sample of the 
fluid can be withdrawn and submitted to a bacteriological and, if neces- 
sary, a biological examination. The organisms may be very scanty and 
even after prolonged centrifugalisation cannot be demonstrated micro- 
scopically in the deposits. If the fluid is of a clear straw colour the 
organisms are usually not numerous, but if the fluid is turbid or blood- 
stained the organisms are commonly present in sufficient quantity to be 
found by microscopic examination of stained smears made from the 
deposit obtained by centrifugalisation. So large a proportion of cases 
of pleurisy with exudation in the dog and cat are of tuberculous origin 
that a provisional diagnosis of tuberculosis is justified if no other adequate 
explanation of the cause of the pleuritic fluid is obtained by a clinical 
examination, e.g. hydrothorax due to defective heart action. 

Tumour 

Thoracic tumours are rarely encountered in the domestic animals 
except in the d(>g. Carcinoma of the lung, and l3nnpho-sarcoma of the 
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mediastinal lymph glands are encountered in this animal as also are heart- 
base tumours. The development of the tumour causes first a harsh cough 
that resembles that associated with chronic bronchitis ; the brassy 
character of the cough may be appreciated. With the increase in size 
of the tumour the respiratory efficiency of the lungs is impaired and dys- 
pnoea is easily provoked on exertion. An area of consolidation may be 
delineated by percussion and auscultation and this area will be found 
to be slowly increasing in size. Radiographic examination of the chest 
is of great assistance in diagnosis. Mediastinal tumours, by pressing on 
the oesophagus, interfere with s\^ allowing, and attempts to ingest solid 
food may result in the regurgitation of the foodstuff. 



CHAPTER V 

CIRCULATORY SYSTEM 


Regional Anatomy : — ^Horee — Catde — ^Dog 
Cardiac Cycle and Cardiac Sounds 

Clinical Ebcamination : — Pulse — Abnormalities — I€eart — Sounds — Rhythm 
— Murmurs — ^Pericardial Sounds — V ehous System — ^Posture and 
Gait. Examination of Blood 
Electrocardiograph — ^Radiological Examination 

Analysis of the Symptoms and Clinical Signs of the Chief Diseases of 
the Circulation 

Cardiac disturbance may occur reflexly as a result of disease in another 
part of the body, as for instance, reflex acceleration of the heart in 
spasmodic colic. A more serious form of circulatory disturbance follows 
any disease that imposes a severe strain on the heart ; thus pneumonia 
inevitably causes cardiac disturbance due to the increased resistance 
opposed by the lung to the flow of blood from the right heart, but in 
ad^tion the heart muscle is affected by the relative anoxsmia* Toxaemia 
and septicaemia may not only involve the heart muscle, but may also 
involve the blood vessels and the vasomotor centre. Anaemia has an 
inevitable effect on the heart. Cardiac disease not associated with identi- 
fiable lesions is termed functional disease of the heart, but if lesions be 
present the condition is termed organic disease of the heart. In some cases 
it may appear that cardiac disease alone is responsible for the symptoms 
and signs shown by the animal. In the horse this type of cardiac disease 
is very frequently functional ; organic disease of the heart is only rarely 
encountered in the horse. In the dog both functional and organic disease 
of the heart are commonly encountered. In cattle the most common 
forms of cardiac disease are traumatic pericarditis, endocarditis and tuber- 
culous pericarditis. In pigs vermcose endocarditis caused by chronic 
swine erysipelas is the form of cardiac disease most frequently encountered. 
In sheep cardiac disease is rare except as a complication of severe systemic 
illness. Outbreaks of endocarditis in sheep caused by Erysipelothrin 
rhusioparhia are sometimes encountered. Frequently in such outbreaks 
a proportion of the sheep show lameness due to fibrosis of joints and tendon 
sheaths. 

Regional Anatomy 

In all the domestic animals the chest is flattened laterally and the 
heart lies in the lower two-thirds of the thoracic cavity. The apex of 
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the heart lies practically in the nuddle line and it is the side of the ventride 
that comes in contact with the chest wall. 

Horse.— T he left ventricle is in contact with the chest wall in an 
area extending from the 3rd to the 6th rib ; this area extends nearly to 
the upper margin of the lower third of the area of auscultaticm and 
percussion described under the respiratory system. A small area of the 
right ventricle comes nearly into contact with the chest wall from the 



Fio. u. — ^Dog. Thorax. 

Drawn fiom Radiographs. One-third actual size. 


4th to the 6th rib, but omng to the small size of the cardiac notch in 
the right lung in the normal animal ausc iltation and percussion of the 
heart on the nght side gives no positive information (see Figs, i and 2, 
pp. 42 and 43) If of normal size approximately two-thirds of tiie heart 
lie to the left of the median plane. Enlargement of the heart will cause 
an increased proportion of the heart to extend to the right of the median 
plane and in gross Cardiac enlargement contact between the heart and 
the chest wall on the right side may extend to a considerable area. Ihe 
long axis of the heart lies obliquely in the chest, forming an acute angle 
with the long axis of the sternum. The base of the heart is fixed by the 
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great vessels entering and arising from it. The right atrioventricular 
opening, guarded by the tricuspid valve, lies opposite the fourth inter- 
costal space in the lower third of the cardiac area. The pulmonary 
orifice lies opposite the third intercostal space slightly above the right 
atrioventricular opening. The left atrioventricular opening, guarded by 
the bicuspid or mitral valve, is opposite the fifth intercostal space and 
midway between the level of the right atrioventricular opening and the 
pulmonary orifice. The aortic orifice lies opposite the fourth intercostal 
space and occupies the most dorsal position of the four cardiac openings, 
being on the level of the lower border of the upper third of the heart. 
Accurate location of the positions of the valvular orifices by auscultation 
is very difficult and where the heart is enlarged may be quite impossible. 

Cattle. — The heart is only separated by the thickness of the dia- 
phragm from the reticulum which occupies the lower anterior part of 
the abdominal cavity formed by the curve of the diaphragm. This 
close approximation of the reticulum to the heart makes it possible for 
penetrant foreign bodies to enter the pericardial sac and impinge on the 
cardiac muscle (see Fig. 3, p. 61). 

Dog. — ^The heart is placed more obliquely in the chest than in the 
horse, so that the base of the heart faces in a more anterior direction than 
in the horse, in which the base of the heart faces mainly^ in a dorsal 
direction. The contact of the wall of the ventricle with the left side of 
the chest wall extends from the 3rd rib to the 6th rib. 


Cakduc Cycle and Cardiac Sounds 

When relaxation of the ventricles is just commencing, both atria will 
have filled from the great veins entering them (i.e. the cranial and caudal 
venae cavae on the right side and the pulmonary veins on the left side). 
The cycle of contraction commences in the atria, their contraction being 
sufficient to pass blood into the ventricles, thereby assisting the latter to fill. 
The ventricles then contract, and simultaneously with their contraction 
the chordae tendinae are tensed and the atrioventricular valves close, 
thus preventing the return of blood into the atria. The contraction of 
the ventricle and closure of the atrioventricular valves in association 
with tension on the chorda tendinae produce the first heart sound that 
is commonly described as resembling the phonetic sound “ lub.” This 
first sound, corresponding as it does to the early part of the phase of 
contraction or systole in the cardiac cycle, is sometimes referred to as 
the systolic sound. The contraction of the ventricles forces the blood 
along the pulmonary artery to the lungs and along the aorta through the 
arteries to the systemic circulation. During the later part of ventricular 
contraction the atria relax and fill with blood from the great veins ; 
and when the contraction is completed the ventricles relax. Inunediately 
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the ventricles commence to relax the pressure exerted by the heart on 
the column of blood in the lai]ge vessels is reduced and the blood pressure 
in the great vessels is sufficient to close the valves in the aorta and pul- 
monary artery. The closure of these valves produces the second heart 
sound ; this is commonly described as resembling the phonetic sound 
“ dup." The second heart sound is synchronous with the onset of 
ventricular relaxation or diastole, and so the second sound is sometimes 
referred to as the diastolic sound. The intensity of the second heart 
sound is dependent on the blood pressure in the great arteries at the onset 
of diastole. 

Clinical Examination 

The clinical examination of the circulatory system falls into the 
main categories : (i) taking the pulse, (2) examining the heart, 

(3) examinnig the venous system, and (4) if necessary exanilning the 
circulating fluid. 

Pulse 

The method of taking the pulse has been described under the pre- 
liminary general examination of the patient. The importance of the 
information that can be obtained by taking the pulse in the domestic 
animals is emphasised by the fact that this is the principal clinical method 
available for the estimation of the cardiac efficiency. As it is not possible 
to utilise the sphygmograph in the domestic animals no visual record 
of the pulse can be obtained. Though by experimental methods the 
arterial blood pressure may be estimated, no form of sphygmomanometer 
has been devised that permits the estimation of the blood pressure of 
animals in clinical veterinary ^ ractice. The clinician has, therefore, to 
depend on the acuity of his digital perception to estimate not only the 
rate and rhythm of the pulse but also tb< character of the pressure wave 
in the artery. 'Fhese points arc cxemoUfled by consideration of the 
followmg types of pulse. 

Jtapid Puke . — ^Acceleration of the pulse may be due to cardiac disease, 
or it may be caused by the reflex stimulation of pain or may result from 
diseases such as the infective fevers, debility or anx'mia. 

Slow Puke. — k slow or infrequent pulse may be a natural condition 
in an animal that is accustomed to strei.'<'>tis muscular exertion, when 
the animal has b'^en resting for some hours. Thus in seasoned hunters, 
after a night’s rest in the stable, the pulse may be as slow as 36 per 
minute. In some comatose conditions the pulse is very slow. In 
cardiac disease an extremely slow pulse will probably indicate heart- 
block. 

Soft Puke . — ^A soft pulse with a poorly developed wave may be due 
to the depressing effect of focal sepsis. Fatigue or depression of the 
heart muscle may also be responsible for the production of a soft pulse. 
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Strong Pulse. — A strong bounding pulse is indicative of increased 
blood pressure. Such a pu^ is sometimes, though inaccurately, referred 
to as a “ full ” pulse, the implication in the term “ full “ being that the 
artery is abnormally distended with each pulsation. 

Wiry Pulse. — A wiry pulse occurs when the heart-beat is reasonably 
strong and rapid and there is some degree of vaso-constriction. A wiry 
pulse is present in acute pleurisy and in acute peritonitis. It also results 
from acute irritation of the endocardium and is present in the early 
stages of acute pericarditis. 

Thready Pulse . — In this form of pulse the pulsation of the artery 
feels like a piece of thread being rendered tense under the fingers. A 
thready pulse is indicative of weakness of the heart’s action. It may 
precede a fatal termination of disease. 

Running-doton Pulse . — ^If repeated examination shows that the heart 
action is becoming increasingly weak and fast and that there is a lack of 
vessel tone, the pulse is spoken of as having a “ running down ” character. 

Small Pulse . — A small pulse may be due to lack of force in the ventri- 
cular contraction. It may, however, be due to atrioventricular incom- 
petence or aortic stenosis or mitral stenosis. 

Water-hammer Pulse. — ^I'he water-hammer or Corrigan’s pulse con- 
sists of a sharp increase of pressure followed by a rapid collapse of the 
pressure in the vessel. This type of pulse is characteristic of aortic 
incompetence, the defective valves being unable to sustain the pressure 
in the great vessels when the ventricles relax. 

When abnormalities of the pulse arc encountered these should be 
co-telated with the cardiac action. In order to achieve this the examination 
of the heart and vessels, now to be described, should be carried out. 


Examination of the Heart 

Inspection 

Inspection of the heart in the domestic animals can only provide 
information of very restricted value. This is due partly to the con- 
figuration of the chest, as in the normal animal only part of the wall of 
the left ventricle comes in contact with the chest wall, and in many 
animals it is also due to the thickness of the chest wall being sufficient to 
occlude any visual evidence of the heart’s action. Except in those animals 
in which the chest wall is thin and the coat comparatively short, distinct 
signs of cardiac activity visible on the chest wall of an animal at rest 
may be regarded as evidence of abnormality. 'This abnormality is not 
necessarily indicative of serious cardiac disease. In highly strung 
excitable animals, handling by strangers, restraint and unusual surround- 
ings quite often cause the pulsation of the heart to become so vigorous 
that ite beating against the side of the chest wall is clearly visible. The 
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preliminary clinical examination of the animal wiU already have 
clear to the chmcian that his patient is of this excitable type. As the 
animal becomes accustomed to its surroundings and ceases to be excited 
the heart action will become more normal and the beating of the heart 
against the chest wall will no longer be evident. If an animal is com- 
pelled to perform vigorous muscular activities that tax its strength the 
heart’s action may become tumultuous and the beating of the heart is 
obvious on the side of the chest wall ; thus in a horse that has just finished 
a gallop, or in a cow that has been chased, the beating of the heart may be 
seen. 

When the action of the heart is tumultuous, as in palpitation, the 
efforts of the heart can in many animals be discerned quite clearly on 
inspection of the chest wall. Gross increase in the size of the heart 
brings it into more intimate and more extensive contact with the chest 
wall, so that even if the heart’s action is not abnormally vigorous the 
pulsations are perceived with greater facility than is normal. But it 
commonly occurs that the cause of the increase in the size of the heart 
also induces an increased effort on the part of the heart muscle so that 
the impact against the chest wall is increased in force as well as in area. 
It will be appreciated that increase in the size of the heart will cause the 
area of contact with the right side of the chest to be larger and pulsation 
of the heart may become visible on the right as well as on the left side. 
The presence of a substantial quantity of fluid on one side of the chest 
may displace the heart to the opposite side, so that the closer contact 
made between the heart and the chest wall renders the movement of 
the heart more obvious on inspection. In the same manner displace- 
ment of the heart may originate from the presence of a tumour in the 
thoracic cavity. 

If the pulsations of the neart can be seen it may be possible for the 
clinician to notice the nature of the heart’s action. Any observations of 
this type are neccosarily of a rathc' vague and general character, and 
they should only be interpreted in conjunction with other symptoms 
and clinical signs that may indicate the nature of the circulatory 
disturbance. 


Palpation 

It will usually be found convenient to combine palpation with inspec- 
tion, as the conjoint interpretation of inspection and palpation may be 
of some assistance in diagnosis. Palpation of the chest wall may indicate 
that the impulse of the heart is appreciable over a laiger area than is 
normal. Some information as to die force of the heart impulse may 
be obtained by palpation, if due allowance is made for the deadening 
effect of die chest wall. ’There are many abnormalides in the character 
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of the beat that cannot be detennined by palpation. Palpation of both 
sides of the chest wall may reveal increased contact between the heart 
and both the right and left sides of the chest. It is very doubtful if 
pericardial friction could be determined by palpation. Palpation of the 
heart may well be regarded as a minor method of examination that may 
on occasion provide some useful confirmatory clinical signs. 

Percussion 

The limitations of percussion as a method of clinical examination of 
oi^ans in the thoracic cavity of the domestic animals have already been 
discussed. These limitations should be kept in mind when considering 
the value of percussion in the investigation of cardiac disease in animals. 
Exact definition of the periphery of the heart is rendered difficult by the 
insinuation of the edge of the lung between the heart and the chest wall. 
In animals with a thick chest wall and a substantial layer of subcutaneous 
fat it will be found impossible to map out the borders of the area of 
cardiac dullness, and percussion of the heart may be found an impracticable 
procedure. But in animals of a less substantial build with a relatively 
thin chest wall and not too heavy a coat, percussion will be found to 
give results that are of considerable assistance in diagnosis. 

The object of percussion is to determine the size of the heart and 
the extent to which the heart is in contact with the chest wall. Per- 
cussion should be performed in order to contrast the resonant with the 
less resonant, commencing over the lung and progressing towards the 
area occupied by the heart, llie force employed in percussion must be 
adapted to suit the size of the individual animal and the configuration of 
the chest wall ; if, as has been indicated, the Ixmg is percussed first the 
optimum force can be determined by a few blows of varying force. In 
general, it may be said that the larger the animal the greater the force 
necessary for the purpose of percussion ; in very small animals the force 
of percussion will require to be light and the distance separating the 
point of impact of successive strokes must also be correspondingly small. 
Reduction in the area of cardiac dullness, due to changes in the heart, 
is unknown. Emphysema, by causing the insinuation of abnormally 
resonant lung tissue between the heart and the chest wall, may create an 
apparent reduction in the area of cardiac dullness. The presence of 
fluid in the lower part of the chest cavity, if sufficient in volume, will 
render definition of the cardiac area impossible, as the resonance of the 
lung tissue surroundiitg the heart is obliterated by the pressure of the 
fluid. 

Owing to the position of the heart and its anatomical relations, an 
increase in the size of the area of cardiac dullness always leads to a dis- 
placement of the peripheral limit of the area in an upward and backward 
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direction. In the larger animals this displacement may extend to as 
much as from two to three inches, but in the smaller animals the dis- 
placement may only be a fraction of an inch. Increase in the area of 
cardiac dullness is caused either by dilatation of the pericardial sac with 
fluid or by an increase in the size of the heart. Enlargement of the 
heart may be due to either dilatation or hypertrophy ; in either case the 
heart sounds are distinct though they may be abnornud in character. 
Fluid in the pericardial sac may be a transudate as in hydropericardium, 
or an exudate as in pericarditis. Pericarditis in cattle is not infrequently 
the result of infection with anaerobic gas-forming organisms ; in this case 
the pericardial sac contains both fluid and gas, when it may be possible 
to demonstrate by percussion that the posterior border of the cardiac 
area is displaced backwards, but apparently the upper border is not 
displaced owing to the resonance produced in the pericardial sac by gas 
that has accumulated in its upper spaces. The infection with gas- 
forming organisms in traumatic pericarditis in cattle is due to the 
penetration of a foreign body from the reticulum, carrying with it infec- 
tion from the contents of that organ. Difficulty may be experienced in 
distinguishing between fluid in the pericardial sac and fluid in the lower 
part of the pleural cavity. If the fluid is in the pericardial sac its position 
is restricted by the fact that it is contained within a limiting membrane, 
so alterations in the position of the animal do not materially alter the 
position of the area of dullness. If the fluid is in the pleural cavity only 
the dorsal limit can be determined and whatever the position of the 
animal the fluid occupies the lowest part of the chest cavity and the 
upper limit to the area of dullness caused by the fluid is always horizontal. 


Auscultation 

The purpose of auscultation is first to determine the volume or 
intensity of the heart sounds, their -hythm and the cliaracter or quality 
of the sounds, and secondly, the eJstence of abnormal sounds arising 
from, or associated with, the heart-beat; these abnormal sounds may 
be endocardial in origin or they may arise from the pericardium. It is 
essential that the student should make himself familiar with the normal 
heart sounds as they occur in the differing species and types of domestic 
animals. Not only do the sounds vary according to the species and size 
of the animal, but great variations occ<.i in the extent to which the sounds 
are deadened by the chest wall ; for instance, in a fat bullock the heart 
sounds may appear to be remote and not at all distinct. The approximate 
position of the valves of the heart in relation to the chest wall has been 
referred to in the description of the regional anatomy of the heart. It is 
seldom, if ever, possible to decide by topographical means alone if a 
particular valve is involved in a disease process. 
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Hie co>reUtion of the heart sounds with the movement of the heart 
will be focilitated if the cardiac impulse can be felt through the chest 
wall. If the impact of the heart is sufficiently powerful the chest piece 
of the stethoscope may be felt to jerk with each beat of the heart ; if the 
force is insufficient to produce this effect the impact may be felt by 
palpation of the chest wall over the region of the heart. It should be 
reidised that a distinct lag occurs between the commencement of the 
contraction of the ventricles — ^thereby producing the first heart sound — 
and the pulsation of the median, facial or femoral artery, owing to the 
time necessary for the propagation of the pressure wave along the aorta 
and arteries. As has already been explain'fed the first sound corresponds 
with the commencement of ventricular ^stole and the second sound with 
the commencement of ventricular diastole, the sounds being essentially 
connected with the closure of the appropriate valves. In the normal 
animal the valves close completely and the sounds are distinct and the 
terminations of the first and second sound are quite clearly defined. 
This definite termination to the sound is important clinical evidence of 
the complete closure of the valves. 

The heart sounds may be reduced in volume if the action of the 
heart is weakened by the effect of illness. This need not necessarily 
be associated with organic disease of the heart ; it may be the effect of 
acute febrile disease, septicaemia or toxaemia. Reduction w the volume 
of the heart sound may be an indication of cardiac failure ; in severe 
illness this diminution of volume may occur very rapidly and is then a 
clinical sign with an ominous significance. The heart sounds may appear 
weadier if they are muffled by fluid in the pericardial sac. 

An increase in the volume of the heairt sound is evidence of greater 
muscular activity. Thus in hypertrophy of the heart associated with 
increased peripheral resistance the sound is loud, rather prolonged and 
of a thudding character. The increased muscular activiQr docs not 
necessarily indicate cardiac efficiency and a loud tumultuous heart beat 
may be associated with a weak pulse, indicating that the cardiac output 
is poor in spite of the apparently vigorous action. This seemingly para- 
doidcal state of affairs is exemplified by the loud heart sound present in 
palpitation of the heart caused by anaemia, when the pulse may be found 
to be almost imperceptible. If the heart is enlarged it may be appreciated 
that the sounds are heard clearly over a larger area on the left side. Since 
enlargement of the heart also causes it to make greater contact with the 
chest wall on the right side, the heart sounds on the r^ht side may 
be unusually distinct and audible over an area appreciably larger than 
normal. 

A comparison may be made between the volume of the two heart 
sounds. The volume of the first sound is related to the force of ventri- 
cular contraction, the volume of the second sound is dependent on the 
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pressure in the great vessels at the time ventricular diastole oonunenoes. 
If, therefore, circumstances exist that alter the factors producing these 
sounds, their relative volume may be altered. Obstruction to the passage 
of blood through the lungs urill cause an increase in the pressure in the 
pulmonary arteries and the volume of the sound caused by the closure 
of the pulmonary valves is increased ; but the force of the ventricle may 
increase in order to overcome the increased resistance, and so the volume 
of the first sound may also increase. While theoretically there should 
follow a further increase in the volume of the second sound, it will often 
be found difficult to appreciate a true difference in volume and the 
distinction may be more apparent than real. 

Reduplication of the heart sound may involve the first or the second 
sound. Reduplication of the first sound may be heard in healthy animals 
if the blood pressure is high. A lesion of one branch of the bundle of 
His delaying the conduction of impulses will cause the ventricles to 
contract asynchronously, thus producing a double first sound. It may 
be possible to confirm the suspected existence of such a lesion by means 
of an electrocardiogram. It is important that reduplication of the first 
sound be distinguished from a pre-systolic murmur; this distinction 
may be made possible by clinical signs revealed during the further 
examination of the patient. Reduplication of the second sound is most 
likely to occur when there is an increase in the pressure on the pulmonary 
artery causing an early closure of the pulmonary valves. This increase 
of pressure may be due to an increased resistance to the flow of blood 
through the limg caused by pulmonary disease or to stenosis of the 
mitral valve which causes damming back of the blood through the lung. 
Alterations in the synchrony of the contraction of the ventricles may 
cause reduplication of the second sound. 

Alterations in the cardiac rhythm may have been detected when the 
pulse was taken. It is often found that slight deviations from the normal 
cardiac rhythm are mure easily dc* ‘Cted by auscultation of the heart 
sounds than by takmg the pulse ; sii lilarly the accurate study of serious 
disturbances of rhythm is facilitated by listening to the cardiac sounds 
over a reasonable period of time — say one minute. The greater value 
of auscultation in this respect is due to the aural appreciation of rh3rthm 
being, in most people, more acute than the tactile sense located in the 
finger tips. The normal cardiac rhvthm of both horses and cattle is 
very regular, and though exertion nuy produce a great increase in the 
rate the rhythm does not alter. In the dog irregularities of the rhythm 
may be normal ; these irregularities tend to follow the respiratory move> 
ment ; th^ are not mccessive in character. The student will find that, 
after examining the hearts of a number of normal dogs, he will have 
little difficulty in identifying the normal canine carffiac rhythm, and he 
will find it possible to distinguish it from an abnormal rhythm arising 
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from cardiac disease or dysfunction. In a horse at rest and after a period 
of rest a r^;ular dropping of one beat may be found on auscultation ; 
for instance, every fifth or every seventh beat may not be audible. If the 
horse’s heart is normal the dropped beat is restored after exertion, when 
the normal cardiac rhythm asserts itself and may remain regular and with- 
out intermission for some considerable time. If, however, the disturbance 
of rhythm is evidence of cardiac abnormality, exercise will have the 
effect of accentuating the disturbance of rhythm. In addition to revealing 
the significance of any disturbance of rhythm, exertion will cause the 
heart to accelerate. Following acceleration due to such exercise the 
heart, if free from disease, should rapidly return to its normal rate. 
In cattle an alteration of rhythm of this type is unknown and it is 
sufficient to auscultate the heart with the animal at rest. In the normal 
dog exertion tends to cause a smoothing out of the irregularities of the 
cardiac rhythm so that the beat becomes more regular though faster 
than in the animal at rest. If the irregularity of rhythm is greater than 
in a normal dog and is evidence of cardiac disease, exertion will have 
the effect of causing an increase in the degree of irregularity, and the 
acceleration of the heart will be very much more than would be 
expected in a normal animal that had undergone a comparable amount 
of exertion. 

Abnormalities in the cardiac rhythm may involve the rate, the 
spacing and the volume of the heart sounds. The rate may be found 
to vary in different ways ; thus there may be a period of increasing rate 
followed by a pause that is succeeded by a few powerful rhythmic beats 
leading to another period of increasing rate. In other cases the rate 
may show great fluctuations in any given unit of time, but the fluctuations 
do not appear to follow any regular sequence. Disturbances of rate, if 
pronounced, must be regarded as evidence of grave disturbance of the 
nervous control of the heart; they may occur at the end of an acute 
exhausting disease extra-cardiac in origin, or they may be evidence of 
severe cardiac disease. Disturbances of rate and rhythm are not uncom- 
mon in excitable dogs. The fact that the animal is excitable and restless 
will have been noticed during the general clinical examination. Well- 
established alterations in the spacing of the heart beats may indicate 
interference with conduction between the sino-auricular node and the 
ventricles, being in fact evidence of heart-block. In the horse the signi- 
ficance of these alterations in spacing may be investigated more fully by 
means of the electrocardiogram. If the force of the ventricular contraction 
is not constant the volume of both the first and second sounds will be 
found to vary. This may also be evidence of interference with or delay 
in conduction within the intrinsic nerve mechanism of the heart. In 
cardiac disease the heart sounds often lose their nomud characteristics 
and the two sounds are almost identical in nature ; such sounds may. 
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for instance, be described as resembling the syllables clack'dack," and 
may well be compared to the sound made by a paddle wheel striking still 
water. 

Adventitious Sounds 

Adventitious sounds may have their origin in the endocardium or 
the pericardium. 

Endocardial Sounds. — If endocardial in origin they are called 
murmurs, and may be caused by valvular lesions ; but endo- 
cardial murmurs may be evidence of functional disturbances of the 
heart that interfere with the free flow of blood through the cavities of 
the heart and the vessels in the immediate proximity of the heart. Thus 
palpitation of the heart is often observed in cases of acute anaemia especially 
after exertion. Under stress the heart action may become quite tumul- 
tuous producing a variety of end(M:ardial sounds. In the normal heart 
the flow of blood through the chambers of the heart and its passage 
into the great vessels produces no sound, the only sounds heard on 
auscultation being those associated with the commencement of systole 
and diastole and the closure of the atrioventricular valves and the aortic 
and pulmonary valves. If the valtmilar orifices are altered in contour 
and their lumen restricted, the blood must be forced through a narrow 
irregular oiifice before it escapes into a wider cavity' ; the passage of 
the blood in these circumstances produces a murmur that is recognised 
as clinical evidence of stenosis of the valvular orifice. If the valves 
fail to close completely, blood is forced bark through the valvular orifice 
into the part of the heart that is guarded by the defective valve. This 
return flow of blood produces a murmur that is evidence of regutgitation 
of blood and is indicative of incompetence of the valve concerned. When 
a murmur has been heard on auscultation, certain points concerning its 
occurrence should be investigated. 

(x) The location of the murmui -n the cardiac cycle may be deter- 
mmed by its relation to the normal heart sounds. In th( horse with a 
comparatively slow heart-beat no great difficulty may be experienced in 
the co-relation of the murmur to the heart sounds, but if the heart rate 
is fast, as in a small dog with a pulse of loo beats or more to the minute, 
it may be difficult, if not impossible, to establish this relationship. Some 
assistance may be obtained by palpating the beat of the heart against the 
chest wall and simultaneously ausculta ing the heart. Owing to the time 
taken for the pressure wave to extend from the heart to the site of pulse, 
simultaneous auscultation of the heart and pulse-taking may not be of 
assistance in the identification of the position in the cardiac cyde occupied 
by a murmur. 

(a) Murmurs vary in duuracter, and a knowledge of their different 
characters may be of help in deciding the site and type of a valvular 
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lesion. 'Hie munnur due to stenosis tends to have a rough harsh tagged 
tone. The munnur caused by regurgitation has a softer blowing or 
purring character. The murmur produced by a disorderly tumultuous 
action of the heart, such as occurs in anaemic palpitation, has a humming 
character. The volume of a murmur is not necessarily an indication of 
the severity of the valvular lesion, since the vohune is dependent on the 
pressure and volume of fluid passing through the orifice and on the 
form of the projections in the valve that are causing disturbances of the 
flow. Thus a valve may be the site of serious incompetence, but if 
the heart’s action is weak and the edges of the valvular lesion relatively 
smooth, comparatively little volume of sound is produced and the murmur 
has a soft blowing character. 

(3) It may be possible to establish a point on the chest wall where 
the murmur is loudest and the anatomical relationship of this point to 
the position of the cardiac valves may be considered. But, as has already 
been indicated, it b improbable that diagnosis of a lesion in a particular 
valve can be achieved by topographical means, but the position of the 
maximum sound may prove of some assistance in differential dbgnosis if 
considered along with other symptoms and clinical signs. 

(4) As has already been indicated, the type of pube may give some 
indication of the type of valvular disturbance present in the heart, e.g. 
small pulse and water-hammer pulse. 

(5) The state of the venous system may inchcate damming back of 
the blood stream or regurgitation. Thus the jugular veins may be 
dbtended or a jugular pulse synchronous with the heart-beat may 
be present Further details of the examination of the venous system 
are given later. 

If an accurate diagnosb of the nature of cardiac disease is to be 
acMeved the site o£ a cardiac rnurtrou 

\a ^epenAent on diagnosis and b of economic importance, as it may not 
be^ desirable to attempt treatment if there b no prospect of restoring the 
animal to a reasonable measure of efficiency. The choice of treatment 

must obviously be influenced by a knowledge of the nature of the 
cardiac disease. 


in according to the time of their occurrence 

the ^ P*«®y8toKc munnur immedbtely pre- 

in the heS ('J'® first heart sound). The sounds originating 
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be present. If the mitral valve is the site of stenosis a retrograde pressure 
on the pulmonary circulation is produced, and passive congestion of the 
lungs ensues. After a period of rest, if the stenosis is not too far advanced 
there will be little disturbance of the respiratory rate. Exertion is followed 
by an increase in the respiratory rate and, if the stenosis is severe, intense 
dyspnoea may develop. Due to mitral stenosis there is an increase in the 
pressure on the ptilmonary artery, and that part of the second heart sound, 
produced by closure of the valves guarding the pulmonary artery, is loud 
and distinct ; and as the increased pressure in the pulmonary artery may 
lead to early closure of the pulmonary valves, reduplication of the second 
heart sound may result 

Systolic Murmuh. — systolic murmur succeeds the systolic sound 
(first heart sound). The sounds originating in the heart depend in 
character and tone on whether the systolic munnur is due to stenosis or 
incompetence. If the cause is stenosis the murmur is harsher than if 
due to incompetence. So in the case of Incompetence the sounds consist 
of tub — — dup, lub — pss — dup ; in the case of stenosis the sounds are 
lub — brr — dup, lub — brr — dup. The systolic murmur may be due to 
tricuspid incompetence, mitral incompetence, pulmonary stenosis or 
aortic stenosis. 

In tricuspid incompetence when the ventricle contracts there is a 
regurgitation of blood from the right ventricle into the right atrium; 
this forces blood back into the venous system, causing venous congestion 
and in many cases a venous pulse. Owing to the leakage through the 
valve the heart is lacking in efficiency ; the heart can compensate for 
minor valvular incompetence, but when the valvular inefficiency ta 
advanced the output of the heart suffers and the pulse loses strength ; 
alterations in rate and rhythm of the pulse may follow failure of com- 

pensattoiv. Tneuspid incomp&tence Tnay be due to vsHwdaT \mtm 
(organic disease). Or it may be due *0 dilatation of the ventricle and 
the tricuspid orifice, so th*it the valves oie not able to close the dilated 
orifice, ^me of the murmurs encountered in anaemic palpitation may 
be due to dilatation of the heart that has resulted from the heart 
muscle being weakened in consequence of defecil^k. nutrition of its 
musculature. Owing to the reduction in the oxygen-carrying capadty 
of the blood in anaemia, a greater volume of blood must be passed 
through the lungs in order t^t an adequate supply of oxygen may be 
obtained ; this need places an increased strain on the right side of the 
heart. 

Mitral incompetence allows regurgitation of blood into the left 
atrium when the left ventricle contracts, lliis regurgitation will cause 
some back pressure in the pulmonary veins and so passive congestion 
of the lungs may follow with its concomitant effect on respiration and 
the second heart sound. The incompetence may be due to organic lesions 

K 
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or to dilatation of the orifice, but dilatation of the left ventricle is 
leas commonly associated with anaemia than is dilatation of the right 
ventricle. 

A systolic murmur may be caused by pulmonary stenosis, but except 
as a congenital condition pulmonary stenosis does not occur. In pulmon- 
ary stenosis the murmur is prolonged and harsh in character ; the second 
heart sound is poorly defined ; cyanosis accompanies pulmonary stenosis. 
The pulse is snuill and the wave develops slowly. Aortic stenosis is only 
rarely encountered in the domestic animals. 

Diastolic Musmur. — A diastolic murmur inunediately follows the 
diastolic sound (second heart sound). Diastolic murmurs can be distin- 
guished from presystolic murmurs in that they are practically con- 
tinuous with the second heart sound and arc separated from the succeeding 
first sound by a definite pause. Diastolic murmurs are always due to 
incompetence of the valves. The sounds originating in the heart consist 
of bd} — dup — bss, lub — dup —bss. Incompetence of the pulmonary 
valves is exceedingly rare and no further description of it will be given. 
Aortic incompetence permits the regurgitation of blood from the aorta 
into the left ventricle immediately ventricle diastole commences. 
The volume of the murmur, as well as the volume of the second heart 
sound, will be dependent on the pressure in the aorta at the time diastole 
commences. The murmur of aortic incompetence is propagated along 
the course of the large arteries, and if the regurgitation is marked an 
abnormal sound may be detected in the large animals on auscultation of 
the carotid arteries where they emerge from the chest. 

Mixed and Multiple Murmurs. — In cardiac disease it not infre- 
quently happens that the defect in the valve is not confined to one site. 
If this is the case more than one murmur will be heard on auscultation. 
It may be possible to establish the position occupied by each murmur 
in relation to the cardiac cycle and the two heart sounds. Frequently it 
will only be possible to decide the source of the murmurs by considering 
the symptoms and clmical signs arising from the effects of the cardiac 
disturbance on the general circulation. Multiple cardiac murmurs may 
be due to organic lesions of more than one valve in the heart, or they 
may be due to dilatation affecting both ventricles and the valvular orifices 
of both atrioventricular openings. 

Significance of Carduc Murmurs.— The following points, in 
relation to cardiac disease in the domestic animals, will be found of 
assistance in considering the significance of a cardiac murmur. Organic 
disease, producing definite lesions on or in the neighbourhood of the 
cardiac valves is rare in the horse. Acute endocarditis causing murmurs 
may be encountered in serious cases of septicsemia. Dilatation and 
hypertrophy of the heart is comparatively common in the horse. Dilata- 
tion of die heart may develop in race horses and hunters as a result of 
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unduly strenuous “ training,” and is a not uncommon cause of bteak- 
down in this class of animal. Dilatation of the heart may also follow a 
debilitating illness, or acute pulmonary disease, such as pnwimAnia. 
Chronic pulmonary disease may also have secondary effects on the heart. 
Cardiac arrhythmia, functional irregularity of the heart, or disorderly 
action of the heart may, if pronounced, give rise to cardiac murmurs. 
These may be absent at rest but in evidence after exertion ; it is seldom 
possible to co-relate the murmur with any particular cardiac valve. In 
cattle and sheep acute septicsemic conditions giving rise to acute endo* 
carditis may in the later stages be associated with endocardial murmurs. 
In cattle valvular lesions of endocardial origin are more common than was 
at one time thought; the diagnosis of these lesions in the living animal is 
dependent on detecting an endocardial murmur by auscultation. In the 
pig the only cardiac condition of clinical importance is the verrucose 
endocarditis that is an almost constant feature of chronic swine erysipelas. 
Otganic lesions involving the cardiac valves and the endocardium in the 
neighbourhood of the valves are very common in the dog. In many d(^ 
the heart is able to compensate for the defect caused by a valvular lesion 
and the animal appears normal and is able to sustain exertion without 
distress. Such an animal may survive to a substantial age without showing 
any outward evidence of cai^ac difficulty. The existence of the valvular 
defect can be detected by auscultation (see p. 143). It is only when 
cardiac compensation fails that the animal shows evidence of circulatory 
failure. Acute endocarditis arising from septicaemia occurs in the dog 
as in other animals. Dilatation and hypertrophy are frequently encoun- 
tered in sporting and racing dogs that have been subjected to abnormal 
strain. Dilatation cf the heart may follow a debilitating illness or acute 
pulmonary disease, t.g. extensive pneumonia. 

Pericardial Sounds. — ^Tne movement of the heart within the smooth 
pericardial sac creates no sound. In the early stages of pericarditis the 
roughened pericardial surfaces rubbing together produce a friction 
sound. This friction soimd is not .cry loud, and in animals with a 
substantial chest wall the sound may not be audible ; furthermore, quite 
early in the course of tlie disease sufficient exudation may take place to 
separate the two layers of the pericardium and so the friction is obliterated. 
Very distinct pericardial friction sounds may be heard in tuberculous 
pericarditis in cattle. 

Pericardial friction sounds do not necessarily correspond with any 
particular part of the cardiac cycle. The sound may be continuous, 
but more often it is intermittent and only occurs when two rough areas 
come in contact with one another. The sound may be present only 
during diastole or only during systole ; in some cases the sound occurs 
both during systole and diastole. If the sound is intermittent it may be 
possible to determine that the sound corresponds to the heart-beat, 
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thereby co>relating it with the heart. It nuy be easier first to establish 
that the friction sounds are not connected with the respiratory movements 
and then they may be co-related with the cardiac function. 

Not only does pericardial fluid obliterate all friction sound, but once 
sufliarat fluid has been poured out the heart sounds become faint and 
muffled. Invasion of the pericardial sac with gas-forming organisms 
will result in the pericardial sac containing both fluid and gas. When 
that occurs a very distinct tinkling sound can sometimes be heard on 
auscultation ; this sound has been compared to that produced when a 
glass tumbler is lightly struck with a silver fork. Except in traumatic 
pericarditis in cattle caused by a foreign b6dy passing forward from the 
reticulum, invasion of the pericardium by gas-forming organisms is 
exceptional. The presence of the tinkling sound, in addition to other 
symptoms and clinical signs, can be of material assistance in diagnosis 
of traumatic pericarditis in cattle. It should be realised that pleurisy 
and pericarditis may be present in the same case if both serous cavities 
are infected by the same causal agent. 

Examination of the Venous System 

The state of the venous system may be of appreciable significance 
in differential diagnosis. In cattle, with the exception of the mammary 
vein in the cow, the veins lying immediately under the skin are not 
usually visible on inspection ; but in cattle with short coats in warm 
surroundings the superficial veins may be so engorged that they become 
visible, in thin-skinned horses with short coats, such as thoroughbreds 
and hunters, the veins of the face and limbs may be clearly visible for a 
short time after active exercise ; if the animal’s circulation is functioning 
normally this temporary venous congestion soon disappears. In sheep 
and pigs subcutaneous veins are very rarely visible. In dogs with short 
coats the small saphenous vein can be seen as it curves round the lower 
end of the lateral aspect of the tibia. Persistent dilatation of superficial 
veins is an indication of venous congestion. It is in horses and cattle 
that such venous congestion can readily be appreciated. The veins of 
the face and limbs being easily seen provide the most suitable places for 
inspection of the venous system. 

Prominent distension of the jugular veins, so that they become visible 
as thick cords running down the neck, is an important symptom of 
venous congestion. Slight pulsation in the jugular vein that cannot be 
appreciated by inspection, but may be felt by palpation, is present in 
many animals. This is due to conduction through the jugular vein of the 
pulsation of the carotid artery that lies beneath the jugular vein ; this 
type of jugular pulsation is sometimes referred to as a false jugular pulse. 
True pulsation in the jugular vein, originating from the heart and extend- 
ii^ back up the vein, is a dinicsd sign of abnormality of the heart ; in 
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addition to pulsation it is usually seen that the vein is markedly distended. 
Jugular pulsation may be due to the pressure of pericardial fluid on the 
thin-walled atrium ; a jugular pulse arising in this way is a climcal sign 
that is commonly encountered in traumatic pericarditis in cattle. Jugular 
pulsation also occurs in advanced tricuspid incompetence ; thus in the 
horse pronounced jugular pulsation synchronous with the arterial pulse 
may be found to arise from dilatation of the right ventricle and the 
atrioventricular orifice. Though tricuspid incompetence is not un- 
common in dogs, the presence of jugular pulsation is not easily seen unless 
the dog is laid in a position so that its neck is fully extended. Fine fast 
pulsation of the jugular vein is seen in horses sufliering from atrial flutter, 
the contractions of the first chamber of the right heart having adopted 
a rhythm independent of the ventricular contraction ; m these cases a 
jugular pulse of I20 or more per minute may be present when the arterial 
pulse is 8o, 6o or less. 

Distension of the venous system may result from disease not directly 
connected with the circulatory system. Acute distension of the stomach, 
marked tympany or any other cause of increased abdominal pressure 
may cause dilatation of the superficial veins. Chronic alveolar emphysema 
in the horse is frequently accompanied by distension of the venous 
system that becomes exceedingly prominent on and after exertion. 

In addition to inspection of the superficial veins, inspection of the 
conjunctiva will be of assistance in assessing the state of the venous 
system. In venous congestion the small vessels of the conjunctiva are 
seen to be distended and stand out prominently imder the mucous 
membrane. Cyanosis in the case of animals with pigmented skins can 
only be seen if the t isible mucous membranes are inspected. Cyanosis 
is clinical evidence of defecti''** oxygenation of the blood, it may be a sign 
of cardiac defect, but may be due to respiratory disease. 

PosruRE AND Gait in RFUtTiov to Circulatory Disease 

In some forms of circulatory disease the animal adopts a posture that 
reduces the pressure by the fore-limbs on the lower part of the chest. 
To do this the elbows arc abducted, and when the animal is viewed 
from behind the presence of a space between the elbow and the chest wall 
is very noticeable. Any acute cardiac condition that is painful may 
necessitate the adoption of this posture, but it is most characteristic of 
traumatic pericarditis in cattle. Dogs nay achieve a measure of relief 
from cardiac pain by sitting upright with the elbows abducted as far as 
possible from ihe chest wall. Animals with painful cardiac conditions 
frequently show disimlination to move, and if forced to do so may emit 
a groan. When turning they do not flex the body but tend to keep the 
spine rigid in a straight line, so requiring a larger circle than norr^ in 
which to turn. Dogs frequently refuse to go up or down stairs. 
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Examination of tub Blood 

Alterations in the composition of the blood inevitably affect the 
function of the heart. In the investigation of circulatory disease it is 
important that such alterations should be determined. Any disease 
that is accompanied by dehydration will cause an increased viscosity of 
the blood that increases the work the heart must perform. 

Anemia is the most important abnormality of the blood that produces 
clinical signs of cardiac disturbance. The principal symptoms and 
clinical signs of anaemia are conveniently discussed at this point as the 
diagnosis of anaemia may be an essential preliminary in the interpretation 
of an apparent circulatory disease. Anemia may be due to blood loss or 
it may be due to failure of production. Blood loss may be a result of 
hemolysis as it occurs in babesiasis in cattle or in post-parturient hemo- 
globinuria in cows. Blood loss may be due to hemorrhage whether 
severe and recent or less acute but more chronic. Hemorrhage may be 
a result of trauma or in pigs and dogs as a result of ingesting an anti- 
coagulant such a.<i warfarin rat poison. On the other hand hemorrhage 
may result from the continued loss of small quantities of blood from any 
system of the body. Blood-sucking intestinal helminths can thus cause 
anemia, while other helminths can cause ulceration of the mucosa leading 
to haemorrhage. 

Anemia due to failure of production may be nutritional in origin. 
It is seen in gross malnutrition which practically amounts to starvation, 
but is often associated with trace element deficiencies such as cobalt or 
copper deficiency. 

The anemia that accompanies heavy fluke infestations in cattle 
and sheep results from disturbance of intermediate metabolism in the 
liver. 

H}rpopla8ia and aplasia of the bone marrow causes anemia by depres- 
sing or stopping the production of red blood cells. Such changes in the 
bone marrow can be caused by some toxic substances, by irradiation and 
by neoplasia of the bone marrow. 

Animals suffering from anaimia show general symptoms of debility ; 
the coat or fleece is harsh and lacks lustre, the animal is easily fatigued 
and any strenuous exertion causes dyspnoea, the animal being unable 
to sustain the effort for anything more than a short period. Frequently 
the animal is thin and may even be emaciated. Ascites may be so marked 
that the animal has a large pendulous abdomen and the flanks on both 
sides below the lumbar transverse processes appear hollow. Accumula- 
tions of fluid may be present in the pleural cavity and pericardial sac. 
(Edema of the limbs, of the substemal region and of the lower part of 
the abdominal wall may be present. The visible mucous membranes 
are pale and watery in appearance ; owing to p^;mentation of the skin 
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this pallor is not noticed until the mucous membranes are inspected, 
and owners are frequently unaware of the presence of anaunia and the 
time of its development. The pulse is first and weak. On auscultation 
the heart-beat is loud and tumultuous, the volume of sound being out 
of all proportion to the strength of the pulse. Following exertion the 
heart’s efforts are increased and the beating of the heart may be heard 
at a distance of several feet from the animal. In severe ansemia due to 
the rapid destruction of red blood cells, as occurs in bovine piroplasmosis, 
the loud palpitating action of the heart may be heard at some distance 
from the animal even when it is at rest and recumbent. 

Further investigation of a case of anaemia entails an analysis of the 
history and clinical evidence supplemented by examination of the blood 
fiir haemoglobin content, red cell count, with examination of the red cells 
for abnormalities, and white cell count with a differential cell count. 
Details of these examinations are given in Chapter XVIII. If parasitism 
is suspected faeces and other suitable material should be examined for 
eggs and larvae ; details of the techniques are given in Chapter XVII. 


The Electrocardiograph 

The electrocardiograph is an instrument that provides a permanent 
visual record of the very small electric currents generated in the heart 
muscle during the various phases of its muscular activity. 

It cannot be too strongly emphasised that the electrocardiograph is 
an aid to diagnosis and that a complete clinical investigation must precede 
the use of the electrocardiograph 

The electrocardiograph record must always be interpreted in con- 
junction with the clinical fin.I'ngs. Any attempt to use the electrocardio- 
graph as a short-cut to diagnosis vdll inevitably lead to confusion and 
errors in diagnosis. There are abnormalities of the heart that are not 
revealed by the electrocardiograph and there aie deviations in electro- 
cardiograph records that aie of no clinical significance. Clinical examina- 
tion of the circulation, particularly careful assessment of the pulse and 
auscultation of the heart, will in man) cases provide more information 
than can be obtained by means of an electrocardiograph, and there are 
cases in which the clinical examination reveals cardiac defects not recorded 
by the electrocardiograph. 

In suitable cases the electrocardiograph provides a very useful method 
for the careful study of cardiac disease. The selection of cases for study 
by means of the electrocardiograph must depend on a clear appreciation 
of what can be demonstrated by the electrocardiograph, and this in turn 
depends on a knowledge of the principles involved in electrocardiography. 

In the horse the electrocardiograph has proved useful in the investi- 
gation of cases of cardiac disease. In this animal the student will find that 
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the electrocardiograph, by providing a visual record of the heart action, may 
be of considerable assistance in understanding the nature of some forms 
of cardiac disease. In cattle, sheep and pigs little need has been found 
for the use of the electrocardiograph in the investigation of cardiac disease. 
In the dog, when careful analysis of the findings by clinical examination 
indicate that the nature of the case is such that the electrocardiograph 
could be expected to provide additional information, a greater degree of 
accuracy in diagnosis may be achieved. In the dog, however, non-specific 
electrocardiograph deviations from the normal are common. 

The principle underlying the electrocardiograph is that when a portion 
of muscle is stimulated to contract, a difference in electrical potential is 
created between the active contracting part and the inactive part. When 
the wave of contraction has extended to involve the whole of the muscle 
there is no difference in electrical potential between the two parts — i.e. 
iso-electric state. If the contraction ceases at the point where it first 
commenced but persists in the part of the muscle to which the excitation 
process spread, a difference of electrical potential between the two portions 
of muscle will again be present, but when recorded will be found to be in 
the reverse direction to that of the original difference in potential. If 
these differences in electrical potential are recorded on paper moving 
at a constant speed it will be found that they take the form of a curve 
consisting of deflections either above or below the iso-electric line. 
The rhythmic contraction of the heart spreading through its muscular 
tissues produces comparable differences in electrical potential and it is 
these that are recorded by the clcctiocardiograph. The technical principles 
involved in constructing an electrocardiograph are that the very small 
currents generated by the heart muscle are picked up by electrodes applied 
to suitable parts of the body and are passed through a very sensitive 
measuring and recording apparatus. The form of measuring instrument 
used in the original apparatus was the Einthoven string galvanometer ; 
the deviations of the string being recorded on sensitised photograph 
film or paper by means of a beam of light projected across the string and 
focussed by means of a system of lenses. 

In order to obtain satisfactory records it is essential that the animal 
remains still during the recording. In the case of horses this means that 
the animal may require to be rested after a journey or exercise until its 
breathing has settled down and the animal ff excited has calmed down. 
In dogs the procedure is to lay the dog on its right side ; with gentle 
handling they generally lie quietly ; though a sedative may be given, it 
is better avoided. 

The most satisfactory form of electrocardiograph in clinical veterinary 
practice is the direct writing electronic electrocardiograph operated by 
alternating current from the electricity supply mains. This instrument 
has the advantage that the records are available for inspection as they are 
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being made and adjustments can be made on the instrument as may be 
required during the actual recording. 

Various methods of applying the electrodes have been described and 
quite naturally there is room for difference of opinion as to what may be 
the best method. It is, however, necessary if consistent results are to be 
obtained, to adhere to the method adopted. The method described here 
is that used consistently in the Department of Veterinary Medicine in 
the Royal (Dick) School of Veterinary Studies of Edinbutgh University. 
It has been found most convenient to use sites just above the carpus and 
tarsus selecting sites where muscle underlies the skin. The areas on each 
limb, to which the non-polarisable metal electrodes are applied, are 
clipped ; the skin of the areas is then rubbed with an electrode jelly to 
ensure efficient electrical contact. The electrodes lightly smeared with 
electrode jelly are held in place with broad elastic bands which should 
be just sufficiently tight to keep the electrode in position with*)ut causing 
undue constriction. The three active electrodes are applied tu the right 
and left forelimbs and the left hind limb ; a fourth electrode applied to 
the right hind limb is connected to earth through the machine. In making 
connections between the electrocardiograph and a horse it has been found 
useful to employ extension leads fitted with quick release sockets into 
which the normal terminals are fitted. This procession safeguards the 
machine from a sudden jerk should the horse make a rapid movement. 
Careful checks have shown that these extension leads do not reduce the 
quality of recording. A switch on the electrocardiograph enables the 
operator to select a combination of electrodes from which to obtain a 
recording ; these combinations are known as leads and are shown in the 
table below : 

LEAD 


Simple Leads 

I 

II 

III 


Augmented Leads 
AVr 

Right foreleg 

Left foreleg, left leg 

AVI 

Left foreleg 

connected together 

Right foreleg and 1^ leg 

AVf 

Left leg 

connected together 

Right foreleg and left 



forel^ connected together 


CONNECriON AND POLARITY 
.A. 

+ — 

Left foreleg Right foreleg 

Left leg Right foreleg 

Left leg Left foreleg 
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It will be realised that the use of these leads makes it possible to record 
the currents derived from six positions of the electrical axis relative to the 
anatomical axis of the heart In this way the maximum possible informa- 
tion can be obtained from the electrocardiograph. In addition to these 
leads it is possible to obtain recordings in which the three limb leads are 
connected together through 5000 ohms resistance in each lead to form the 
native pole while the right arm, left arm and left leg are used as a single 
lead for the positive pole. A further combination is to use a suction 
electrode in the chest wall over the heart to form the positive pole with 
the right arm forming the negative pole. 

As a bare minimum the three simple leads I, II and III should always 
be recorded, but as a general rule it is desirable also to record the augmented 
leads AVr, AVI and AVf . 

The paper used in the electrocardiograph is provided with a time scale, 
the smaller horizontal divisions representing second and the larger 
divisions second. Before using, the apparatus is adjusted so that an 
impulse of i millivolt raises the writing point through two of the larger 
vertical divisions {i.e. i cm.). 

Before reviewing in detail the information obtainable from an electro- 
cardiograph it is useful to consider the salient features of what can be seen 
in a recording. The rate of the heart can be counted accurately. The 
rhythm of the heart can be studied. The rate of cunductiofl of impulses 
forming the cardiac cycle can be measured. Defects in conduction can 
be seen. Deviations in the normal curves can be appreciated and co- 
related to such changes as preponderance of one ventricle. 

There are certain conditions that can only be diagnosed with certainty 
by means of the electrocardiograph. These include heart block, dis- 
association between atria and ventricles as represented by atrial flutter 
and atrial fibrillation. On the other hand the electrocardiograph will 
give visual confirmation of conditions such as disturbances of cardiac 
rhjdlim that have been recognised by ordinary clinical methods. The 
electrocardiograph cannot indicate the presence of a leaking atrio- 
ventricular valve ; it may record preponderance of the ventricle concerned 
before failure of compensation and the low voltage of an exhausted heart 
muscle when compensation has failed. 

The letters P, Q, R, S, T are used to describe the cotnponents of the 
cardiac cycle as recorded by the electrocardiograph. The first upward 
curve P corresponds to the period of contraction of the atria. In the horse 
this may have a pointed or rounded summit but in many normal horses 
there is a slight saddle-shaped bifurcation ; the duration of the P-wave is 
about 0-12 second. Following P is an iso-electric period lasting about 
0‘i6 second. The ventricular complex that follows consists of four 
components labelled Q, R, S, and T. Q is normally a small downward 
deflection, that is absent from many records. This is followed by a 
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pronounced upward deflection R and a downward deflection S ; the S> 
wave is frequently not very pronounced and may be absent. The duration 
of Q, R> S is about o*o8 second and represents the period of ventricular 
contraction. Following Q, R, S is an iso-electric period lasting about 
0*34 second. The final deflection T lasts about O’lo second. 

The T-wave in the conventional diagram of an electrocardiograph is 
represented as being in an upward, direction, but in many apparently 
normal horses the T-wave is a downward direction and is then described 
as being inverted. The T-wave, sometimes termed the terminal deflection 
of the ventricular complex, is the electrical effect of ventricular de-activation 
i.e. depolarisation of the muscle. 


R 



Q S 

Fig. 13. --Diagram of Llcctrocardiograph Cycle. 


The P-R interval is cons leicJ to represent the conduction time of 
the bundle of His and is therefore a measure of the conductivity of the 
intrinsic nerve mechanism of the heart. A series of records fiom nornuil 
horses showed that the P-R interval was very consistent at 0*32 second. 

In dogs the heart rate is at least double that of a normal horse in 
consequence the duration of each cardiac cycle is less than that in the 
horse. Q and S waves are usually well marked and the excursion of the 
R-wave is usually pronounced. 

Use and Interpretation of j i cctrocardiographs 

Horse. — ^Though it is frequently possible to count a horse’s pulse 
with accuracy there are those cases in which the pulse is irregular and the 
horse restless and it is in these cases that the electrocardiograph makes it 
possible to achieve an accurate estimate of the pulse late. At the same 
time the record will show the type of irregularity and may give an indication 
of the cause of the irregularity. 
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The rate of conduction of the impulses forming the cardiac cycle can 
be measured and in this connection the P*R interval is of particular 
importance. Thus in a case of incomplete heart block the P>R interval 
was never less than 0*48 second compared with the normal of 0*32 second, 



I.EAD III 


Fio. 14. — Electrocardiographs. Horse. ii year old 
Thoroughbred Marc. Notched P-wave. Prolonged P-R 
interval. Irregular and unpredictable failure of ventricles to 
contract following atrial contraction. Incomplete heart-block. 

the P-R interval at times exceeding 0*48 second immediately before the 
cardiac cycle in which the ventricles failed to contract following an atrial 
contraction. It follows that the electrocardiograph is an invaluable means 
of diagnosing incomplete heart block. In a case of incomplete heart 
block failure of the ventricle to contract in association with the atrial 
contraction may only occur at irregular intervals in a horse after a period 
of rest, but suspicions may be aroused by the lengthened P-R interval. 
If the horse is exerted and as soon as it has settled sufficiently another 
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record is taken the presence of heart block may be picked up more quickly* 
In complete heart block there is complete disassociation of the atria and 
ventricles. As a general rule the atna are beating at a greater rate than 
the ventricles. In consequence the number of P-waves exceeds those 
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LEAD I 



LEAD II 


AFTER EXFRCISF 

Fig 15 — Electrocardiographs Horse 6 year old 
Thoroughbred Gelding Increasing dyspnoea on exertion 

Lead I Splitting of P-wave and notching of R-wave 
I^ead II Similar 

Excessive preponderance of left ventricle Branch bundle block. 

formed by the Q, R, S, T complex. The P-waves may be fairly regular, 
but the Q, S, T complexes are frequently irregular. In atrial flutter 
the P-waves are numerous and close together but identifiable as P-waves. 
In atrial fibnllation the atna are not contracting effectively and P-waves 
are absent. In their place there is a very rapid continuous senes of small 
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elevations of the 'writing point ; these may be as frequent as 300 per 
minute. Imposed on this are frequent but irr^Iar records of the ventri- 
cular contractions which are frequently of small extent, the electrocardio- 
graph of the ventricular activity being found to correspond to the fast 
we^ irregular pulse. 

Heart block does not always equally involve both branches of the 
bundle of His. If conduction in one branch is more impaired than in the 
other there will be delay in the excitation process extending to the 
ventricle supplied through the branch involved in the greater impairment. 
If complete block of one branch is present there will be a considerable 
delay in the spread of the excitation wave to that ventricle. These delays 
in the spread of the excitation process are reflected in the record of the 
ventricular complex. Thus the apex of the R-wave may be bifurcated, or 
the down stroke of the R-wave may have an obvious notch on it. The 
leads in which these changes can be seen depends on the relationship of 
the electrical axis of the lead concerned to the anatomical axis of the heart, 
and that in turn depends on whether any hypertrophy of the heart has 
preceded the development of branch blunder block. Thus the electro- 
cardiograph of branch bundle block in a horse breaking down in training 
with gross cardiac hypertrophy will be different from that in a horse 
showing severe cardiac irregularity after an attack of purpura hamorrhagka. 

Preponderance of one ventricle in the horse is ustfilly related to 
hypertrophy and most often involves the left ventricle. Preponderance 
of the right ventricle is usually a sequel to some respiratory difficulty that 
will have been depicted during the general clinical examination. Thus a 
horse with chronic alveolar emphysema develops some degree of h}’'per- 
trophy of the right ventricle. 

In ventricular hypertrophy the R-wave is increased m amplitude, 
owing to the longer time required for the excitation process to spread 
through the increased muscle mass the Q, R, 8 complex is increased in 
wddth, giving the K-wave a broader base than normal. Quite frequently 
the S, T segment is deptessed, that is to say, instead of S, T following 
the iso-electric line it drifts downwards into the T-wave, a return to the 
iso-electric line only following the T-wave and that sometimes only by a 
gradual drift. Distinction between right and left ventricular hypertrophy 
in electrocardiographic evidence alone may be difficult if not impossible. 
In any case some compensatory hypertrophy of the second ventricle is 
usually present. If the electrocardiograph is considered in relation to the 
clinical evidence, which has shown that the cardiac difficulties are sequel 
to respiratory difficulty it may be possible to establish a right-sided 
preponderance. In the absence of antecedent respiratory difficulty, 
electrocardiographic evidence of ventricular hypertrophy is most likdy 
to relate to the left ventricle in a fast moving horse. A certain degree of 
electrocardiographic evidence of ventricular hypertrophy is almost alwa3rs 
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seen in records from horses used for fast work and is a normal condition 
related to the physiological response to training. 

In horses with a disorderly heart action with other electrocardio- 
graphic evidence of heart block, the P-wave has the appearance of being 
split into two sharp peaks. This indicates a measure of disassociation of 
the contraction of the atria which are no longer contracting simultaneously 
In horses with very weak pulse and faint heart sounds it will be found that 
the excursion of the R-wave is much reduced thus confirming the clinical 
opinion of Aiyocardial weakness. 

Dog. — ^The most common cardiac disease in the dog is chronic valvular 
endocarditis followed by failure of compensation. This form of cardiac 
disease is essentially one in which diagnosis is based on the result of a 
clinical examination. The electrocardiograph cannot contribute to 
diagnosis of this disease. 

In the dog irregularities of cardiac rh} thm are a normal featu re. These 
can readily be seen on electrocardiograph records and it is necessary to 
appreciate that great variations in these irregularities occur as between 
individual healthy dogs. Paroxysmal tachycaidia is not uncommon in 
dogs when clinical investigation ot the case may be difficult because of 
the extreme speed of the heart. In these cases electrocardiograph studies 
may assist interpretation of the cardiac disorder. The normal rhythmic 
irregularities disappear in these cases ; the entire complex is reduced in 
time and the Q, R, S, and T waves are increased in amplitude, the increase 
in the R-wave being very marked. 

Atrial flutter, atrial fibrillation and cardiac hypertrophy are encountered 
in the dog. The electrocardiographic changes are comparable to those seen 
in the horse bearing in mind the greater rate of the normal heart in 
the dog. 

C^iTLE. — Very satisfactory electrocardiographs can be obtained from 
normal cattle. There does not appear ^o be any clinical applications of 
electrocardiography in cattle. 


Radiological Examination of the Heart 

Radiological examination of the heart is onlv possible in the smaller 
domestic animals, and its use is practically confined to the dog. A radio- 
logical examination may furnish addii.‘^nal information regarding the 
size, shape and position of the heart. It should be clearly appreciated 
that the information thus obtained is of little value by itself, but if taken 
in conjunction with the symptoms and clinical signs may be of value. 
The radiographs should be taken in two planes, namely lateral and ventro- 
dorsal. If the ventro-dorsal film is to be of any value it must be taken with 
the dog held with its sternum directly above the spine so that the film 
presents a symmetrical view of the chest. Increase in size of the heart 
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can only be determined with certainty on an X-ray film when the increase 
is of substantial proportions and the X-ray picture may be of assistance 
in supporting the clinical findings. The fluid in hydropeticardium is of 
practically the same density to X-rays as heart muscle and therefore an 
X-ray film in hydropericardium shows an enlarged heart shadow ; the 
distinction between enlarged heart and hydropericardium must then be 
based on the clinical findings. 


Analysis of the Symptoms and Clinical Signs of the Chief 
Diseases of the CAicvlation 

I. General 

Acute Myocarditis and Endocarditis. — ^Acute myocarditis is usually 
secondary to severe infectious disease or septicaemic states. There is 
marked evidence of depression and weakness ; a phase of acute fever may 
terminate with a rapid fall of the temperature to below normal immediately 
before death. The pulse is fast, weak and irregular. The heart sounds are 
feeble and may appear indistinct. The condition is responsible for a high 
mortality, the course being short. Acute myocarditis will very frequently 
be associated with acute endocarditis. The presence of acute endocarditis 
can only be diagnosed with certainty if an endocardial murmur is detect- 
able on auscultation. In very many cases death occufs before the 
lesions on the endocardium have attained a character that will produce 
such a murmur. A differential white cell count may show a marked 
neutrophilia Avith an increase in the proportion of non-lobulated 
neutrophils. 

Acute Pericarditis. — Acute pericarditis is also a secondary condi- 
tion. There is a febrile reaction and a small &st pulse. In ^e early 
stages a pericardial friction rub may be detected. Once a sufficient 
volume of exudate is present the friction disappears and the heart sounds 
become muffled. An increase in the area of cardiac dullness may be 
detected on percussion. The course and termination depend on the 
cause, but in many cases the course is short and the termination fatal. 

Hydropericardium. — ^Hydropericardium may be present to a small 
extent in debilitated and anaemic animals, especially those suffering from 
the effects of gross parasitic infestatioi». If severe the condition is usually 
due to defective heart action ; the s}rmptoms and clinical signs are 
partly attributable to the causal disease. The animal shows severe 
dy^noea on exertion and may stagger if the effort has been unduly 
strenuous. Many cases are afebrile ; if fever is present it is due to the 
causal condition, not to hydropericardium. Tliere will be signs of 
venous congestion and pulsation of the jugular vein may be seen. The 
pulse is rather small and accelerated. The heart sounds are muflSed 
and an increase in the area of cardiac dullness may be discerned. 
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11. Affecting Individual Species 

(0 HORSE 

Cardiac Arrhythmia. — In a moderate degree of cardiac arrhythmia no 
symptoms may be in evidence ; it is only when the circulation is examined 
that the arrhythmia is detected. If the disturbance of rhythm is severe, 
the heart is unable to respond to demands made on it, and exertion 
produces symptoms of respiratory distress, inability to continue the 
exertion and possibly staggering. I'he pulse is found to be irregular in 
rate, rhythm and character. Further investigation of cardiac arrhythmia 
in the horse with a view to determining its nature is facilitated by the 
electrocardiograph. 

Extra-Systole. — ^Extra-systole or premature contraction is not a 
common condition in the domesticated animals ; it is occasionally 
encountered in the horse and rarely in the dog. Occurrence of premature 
contraction appears to be an indication of irritability of the myocardium 
and endocardium. As a result of this irritability the ventricles irregularly 
contract independently of the cardiac rhythm. If this premature contrac- 
tion or extra-systole occurs when the ventricle is partly filled, a pulse 
wave is propagated and both atrio-ventricular and aortic valves close. 
The pulse wave may be recognised as being less than normal. Following 
premature contraction the heart rests m diastole filling completely and 
producing after an appreciable pause a pulse wave and heart sounds that 
are stronger than normal. 

If premature contraction occurs when the ventricle is relatively empty, 
the atrio-ventricular valves close pioducing a weak first sound but neither 
pulse wave nor secord heart sound are produced. After a pause the 
ventricles contract forcibly after fiUmg completely. Though the presence 
of extra-systole or premature contraction may be suspected as a result of 
a clinical examination, confirmation of its presence is dependent on 
electrocardiograph evidence. 

Dilatation. — Dilatation of the heart may be present for a con- 
siderable time without any symptoms being shown. When the dilata- 
tion of tjie heart attains dimensions that render closure of the 
valves no longer possible, symptoms of ^alvula^ insufficiency appear. 
Exertion will cause severe dyspncea due to pulmonary congestion. 
The venous system is engorged and tl'^*re may be jugular pulsation. 
The arterial pulse is rapid and irregular in rh}rthm and force. A 
blowing systolic murmur is heard on auscultation ; this becomes very 
loud on exertion. An increase in the area of cardiac dullness may 
be discerned by percussion. The horse lends to lose bodily condition. 
Death may occur suddenly. 

Hypertrophy. — ^A certain degree of cardiac hypertrophy is a physio- 
logical response to the continued graded exercise that constitutes the 

L 
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process of training. If kept within normal physiological limits no 
symptoms will be evident. If hypertrophy becomes excessive the atrio- 
ventricular orifices become sufficiently enlarged to render the valves 
guarding them incapable of completely closing the orifices during systole. 
For a time the heart will compensate for the valv\ilar insufficiency, but 
as soon as compensation fails ^mptoms and clinical signs similar to those 
of cardiac dilatation appear. 

Palpitation. — Cardiac palpitation is a violent tumultuous beating of 
the heart that may be a S3rmptom of other disease. Cardiac palpitation 
is observed in higlily strung ner\’ous horses and also in young horses 
when these are first subjected to handling. Cardiac palpitation is a 
constant concomitant of acute ansemia. It may be due to a diseased 
condition of the heart, llie characteristic feature of cardiac palpitation 
is the loud tumultuous disorderly beating of the heart, the sound being 
readily heard some distance from the animal. The sound is found to be 
related to the cardiac impulse. In spite of the violent efforts of the heart 
the pulse is weak. The horse is excited and may show signs of distress. 
Other symptoms and clinical signs will depend on the causal condition. 

(2) CATTLE 

Traumatic Pericarditis. — ^Thcre may be a history of digestive 
disturbance that has persisted for a length of time varying from a day 
or so to as much as five and a half months. The animal tends to remain 
standing with its head poked out and the elbows abducted. If lying 
it is unwilling to rise. Tliere may be stinie oedema of the dewlap extend- 
ing back between the forelegs. The jugular veiiis are corded and pulsa- 
tion may be seen in them. If made to move the animal turns with the 
body held rigidly and docs not flex the spine ; the gait is stiff. The pulse 
is rapid and rather wiry in character. The temperature is variable. 
Extensive exudation into the pericardial sac rapidly takes place, and it is 
unlikely that the animal will be exammed sufficiently early in the illness 
for pericardial friction to be detected. Once exudation has occurred 
the heart sound is muffled and appears far away. An increase in the 
area of cardiac dullness can only be detected in thin animals whose chest 
wall is not too substantial. If gas as well as fluid is present in the peri- 
cardial sac a tinkling sound may be heard on auscultation. The act of 
parturition causing a great increase in intra-abdominal pressure may 
precipitate a fiital conclusion by forcing the foreign body further forward 
until it actually impinges on the heart muscle. Exertion of any kind 
may also lead to a fatality. 

Tuberculous Pericarditis. — ^Many cases of tuberculous pericarditis 
are only found in the abattoir or post-mortem room. Tuberculous peri- 
carditis may be part of a generalised tuberculosis. Not infrequently it 
is found without extensive involvement of the thoracic organs though 
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the lymph glands in various parts of the body may be affected. Tuber- 
culous pericarditis by itself may give rise to symptoms of cardiac dis- 
turbance. In cattle the lesion is dry in character and no increase in the 
area of cardiac dullness is likely to be detected. Pericardial friction 
sound may be heard on auscultation, but these sounds are not always 
sufficiently distinct to be recognised. Diagnosis is necessarily difficult 
and a post-mortem examination may be necessary before a diagnosis of 
tuberculous pericarditis can be established. 

Endocarditis. — Acute endocarditis occurs in the course of septi- 
csemic disease, the clinical picture is one of a febrile reaction with depres- 
sion of the circulation, if the animal survives long enough for lesions on 
the valves of the heart to cause insufficiency an endocardial murmur can 
be detected. In chronic endocarditis the lesion is found to be involving 
an atrio-ventricular valve. The clinical picture is one of malaise with 
dyspncea on exertion, possibly some inco-ordination of gait. The pulse 
is accelerated and lacks volume ; auscultation reveals a blowing endocar- 
dial murmur. 

Palpitation. — Pronounced cardiac palpitation is common in bovine 
piroplasmosis (bovine haemoglobinuria) and in post-parturient hsemo- 
globinuria. llie symptoms and clinical signs of cardiac palpitation in 
cattle are similar to those described as occurring in the horse. 

(3) PIG 

VtRRUCOSE Endocarditis. — ^Verrucose endocarditis is an important 
lesion of swine erysipelas and is present in practically every case of 
chronic swine erysipelas. In si'me cases no symptoms are seen, the 
pig being found dead ; in others there may be symptoms of cyanosis 
and acute respiratory distresc>. Auscultation may show that the noimal 
heart sounds are practically obliterated by the harsh murmurs caused 
by the large vegetative growths arisinr from the atrioventricular valves. 
These may be so extensive as practically to fill the cavity of the ventricle. 
Death almost invariably results and the presence of verrucose endo- 
carditis may be confirmed by a post-mortem examination. 

Piglet Anemia. — In young pigs suffering from nutritional anaemia 
(iron deficiency) there is great dilatation of the heart, which on post- 
mortem examination may be so large as to appear to fill the chest cavity. 
In these cases cardiac palpitation is proi'^unced. 

(4) DOG 

Acute Endocarditis. — ^Acute endocarditis may occur as a complica- 
tion of infective fever or septicaemia ; it is probable that a certain amount 
of myocarditis is also present in such cases. In the earlier stages acute 
endocarditis is manifested by acceleration of the pulse and reduction 
in the cardiac output. It is only in the later stages when definite valvular 
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lesiotis have caused a murmur that the existence of endocarditis can be 
determined udth certainty. 

In the dog a disease resembling rheumatic fever of man is encountered. 
There is a sharp febrile reaction with marked prostration ; the dog is 
unwilling to move and shows pain when handled or lifted, but careful 
manipulation will &il to show any point of maximum intensity of pain. 
The pulse is fast and wiry and very often a distinct thrill is felt miming 
through the pulse. In a matter of a few days a distinct endocardial 
murmur can be heard. The course usually extends to about three weeks ; 
the mortality is low but chronic endocardial lesions persist. 

Chbomic Endocarditis. — In a small proportion of cases a history 
is obtained of a previous illness corresponding to that described under 
acute endocarditis, but in the majority of cases no relevant history of 
antecedent illnesses is obtainable. So long as the heart is able to com- 
pensate for the valvular defects caused by chronic endocarditis no symp- 
toms will be manifested. Physical examination of the heart will reveal 
the presence of an endocardial murmur and this may be localised to an 
individual valve. When compensation fails and the heart is no longer 
capable of making good the valvular defects, symptoms of cardiac 
deficiency become manifest. Failure of compensation may take place 
gradually, but quite often there is a sudden acute failure of compensation. 

At rest the animal may appear to be quite normal, but very slight 
exertion causes a marked increase in the respiratory rate. Strenuous 
efforts vrill cause severe dyspneea and the animal may stagger and collapse. 
Temporary rigidity of the skeletal muscles may exist for a few minutes 
after the animal has collapsed. The pulse is fast, weak and very irregular ; 
in not a few cases it may be found to be almost imperceptible. There 
may be evidence of venous aingestion. Physical examination of the 
heart will reveal a pronounced endocardial murmur. In a considerable 
proportion of cases the tricuspid (right atrioventricular) is the valve 
principally involved. '^The size of the heart may be found to be consider- 
ably increased, the sounds being clear and distuict on the right side as 
well as the left side of the chest. 

Hydropericardidm. — ^As a result of cardiac defects hydropericardium 
is encountered in association with hydrothorax and ascites. The pulse is 
weak and the heart sounds muffled by the fluid in the chest. The 
electrocardiograph shows evidence of myocardial weakness. 

Tuberculous Pericarditis. — In the dog tuberculous pericarditis is 
of a wet type and is characterised by considerable exudation into the 
pericardial sac. Symptoms are not shown until exudation has taken 
place, when dyspnoea, after even slight exertion, attracts attention to the 
animal. The pulse is small and fast. Auscultation of the heart shows 
that the sotmds are muffled and are nearly as audible on the r^ht as on 
the left side. Pcrcus»on shows an increased area of cardiac dullness 
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that must be distinguished from the dullness caused by fluid in fhe 
pleural cavity. It will be necessary to obtain fluid from the pericardial 
sac in order that the presence of tuberculosis may be demonstrated by 
microscopic, and if necessary, biological methods. 

Hypertrophy. — Cardiac hypertrophy may occur in sporting dogs in 
circumstances similar to these described as occurring in the horse. 
Cardiac hypertrophy is also encountered in the dog, when there is an 
increase in the peripheral resistance of the circulation, as occurs in chronic 
interstitial nephritis ; in these cases the pulse is strong and the cardiac 
sounds loud. It may be possible to demonstrate an increase in the area 
of cardiac dullness. 

Tachycardia. — A paroxysmal tachycardia is met ^\lth chiefly in 
exi itable animals. The pulse is excessively fast and weak ; the heart 
sounds though distinct are rather weak. The electrocardiograph will 
confirm that the cardiac abnormality is one of tachycardia. 

Heart-block, Atrial Fiutii^r and Airial Fibrili ation. — 
These are conditions associated with a fast weak irregular pulse. An 
electro-cardiograph investigation is necessary to establish the nature of the 
cardiac defect. 

Palpitation and DiiArATioN. — ^The symptoms and clinical signs of 
cardiac palpitation and dilatation are similar to those described as occur- 
ring in these conditions in the horse. 



CHAPTER VI 

URINARY SYSTEM 

Regional Anatomy : — ^Horse — Cattle — Sheep — Pig — Dog — Cat 

Clinical Examination : — Micturition. Physical Examination : — Kidneys 
— ^Bladder — ^Urethra 

Urine Analysis Interpretation : — Specif Gravity — Reaction — Protein 
— Blood Pigment and Blood — Deposits^Urea Concentration 

Radiological Examination 

Symptoms and Clinical Signs of Diseases of the Urinary System 

Clinically recognisable diseases of the urinary system are not very 
commonly encountered in horses, cattle, sheep and pigs ; though in 
some areas the incidence of calculi in kidney, bladder and urethra is 
sufficiently high to render the condition one of importance. In the dog 
and cat diseases of the urinary system are of frequent occurrence. In 
the dog chronic interstitial nephritis and the presence of urinary calculi 
are of considerable clinical importance. In the adult castrated male cat 
cystitis, due to retention of the urine following obstruction ^f the urethra 
with sabulous material, is common. 

Symptoms and clinical signs suggestive of disease of the urinary 
system may be sufficient to justify a tentative diagnosis, but in many cases 
before a diagnosis can be established analysis of a specimen of urine 
is necessary. It should be realised that the symptoms, that may lead to 
professional advice l)eing sought, do not necessarily suggest that the 
disease is located in the urinary system. Inefficient renal function may 
lead to symptoms and clinical signs usually associated with organs remote 
from the kidney ; thus vomiting may be evidence of chronic interstitial 
nephritis in the dog. Examination of the urine in cases of indefinite 
illness may reveal imsuspectcd disease of the urinary system or a pre-renal 
condition. 


Regional Anatomy 

Horse. — ^The left kidney lies under cover of the last rib and the 
transverse processes of the first two or three lumbar vertebrae. The 
right kidney lies under cover of the last three ribs and the transverse 
process of the first lumbar vertebra (see Figs, i and 2, pp. 42 and 43). The 
kidneys in the horse cannot be palpated through the abdominal wall. 
If the animal is not too large the left kidney may be palpated per rectum. 
It is only in very small animals that both kidneys can be palpated on 
making a rectal examination. The bladder when empty lies on the 
166 
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anterior part of the floor of the pelvis ; as the bladder becomes distended 
with urine it extends forward to reach the abdominal floor. In the male 
the bladder is directly in contact with the ventral surface of the rectum ; 
in the female the body of the uterus and vagina lie between the bladder 
and the rectum. The male urethra terminates in the urethral process, 
a small free part of the membranous tube extending into the fossa of the 
glans penis. The female urethra terminates at the external urethral 
orifice in the floor of the vagina at a point four or five inches in front of 
the ventral commissure of the vulva. The female urethra is capable of 
considerable dilatation, and with care a finger can be introduced through 
the external urethral orifice. 

Cattle. — ^The kidneys are lobulated. The left kidney lies under 
cover of the third, fourth and fifth lumbar vertebrae. The left kidney is 
only loosely attached to the sublumbar region, and its position in relation 
to the median plane depends on the degree of repletion of tb nimen. 
If the rumen is relatively empty the left kidney lies partly to the left 
of the median plane, but if the rumen is full the left kidney is entirely 
on the right of the median plane. The right kidney lies under cover of 
the last rib and the transverse processes of the first two or three lumbar 
vertebrae (see Fig. 4, p. 6z). The kidneys cannot be palpated through 
the abdominal wall in adult cattle. On making a rectal examination the 
left kidney can be palpated in all except very large animals. The bladder 
extends farther forward on the abdominal floor than in the horse. Its 
relations in the two sexes arc similar to those in the horse. The male 
urethra follows the course of the penis, which forms a sigmoid flexure 
just behind the scrotum ; the external urethral orifice is small. The 
female urethra termin* tes about four or five inches anterior to the ventral 
commissure of ihe vulva. Immediately posterior to the external urethral 
orifice is the suburethral diverticulum ; this is about an inch in length 
and is sufficiently capacious to permit thi entry of the finger. 

Sheep. — ^The kidneys are not lobulated. The male urethra terminates 
in the processus urethrae, a twisted tube projecting about an inch and a 
half beyond the glans penis. 

Pig. — ^The kidneys may lie symmetrically beneath the transverse 
processes of the first four lumbar vertebrae, but the left kidney is in some 
animals slightly more anterior than the right. The bladder is large. 
In the boar the sigmoid flexure of the peuis lies in front of the scrotum. 
In the sow the posterior part of the urethra is fused with the floor 
of the vagina forming an elevation surrounding the external urethral 
orifice. 

Dog. — ^The left kidney is somewhat loosely attached and in con- 
sequence its position is variable ; it usually lies under the transverse 
processes of the second, third and fourth lumbar vertebne, but the anterior 
pole may lie under the transverse process of the first lumbar vertebra 
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(see Fig. 9, p. 87). The right kidney lies under the transverse processes 
of the first three lumbar vertebrae ; occasionally the anterior pole may 
lie under the last rib (see Fig. 1 1, p. 104). The kidneys cannot be palpated 
through the abdominal wall in all dogs. The bladder when empty lies 
within the pelvic cavity ; if very full it may reach as far forward as the 
umbilicus. The prostate is large and surrounds the neck of the bladder 
and the commencement of the urethra. The male urethra passes through 
a groove in the ventral part of the os penis, and in this part of the urethra 
dilatation is restricted by the rigidity of the bone. On either side of the 
external urethral opening in the bitch ther)|^ is a depression in the vaginal 
mucous membrane. 

Cat. — ^The kidneys are loosely attached to the sublumbar region 
and if the abdomen is empty they may hang down into the abdominal 
cavity. The male urethra has a very small lumen where it passes through 
the penis. 

Clinical Examination 

The symptoms and clinical signs arising from diseases of the urinary 
system may be described as falling into three categories. First, there 
are those associated with the act of micturition ; they Include frequency, 
abnormal posture and evidence of pain. Secondly, there are those signs 
that can be determined by the physical examination of the urinary system. 
Thirdly, there are those symptoms and signs remote from the urinary 
system that are caused by the defects in excretion, metabolic disturbances 
and toxsemia that ensue from urinary diseases ; these symptoms and 
signs emanate chiefly from the cardiovascular system, the digestive system 
and the nervous system. The interpretation of the symptoms and clinical 
signs occurring in these three categories is facilitated by the consideration 
of them in relation to any abnormalities found by urine analysis. 

MiCTtmiiioN 

Horses as a rule urinate only at rest and frequently do so when the 
straw bed is laid down or when placed in their stall or box. A horse 
does not normally urinate when mo\ ing. The posture normally adopted 
by both horses and mares is that the hind-legs arc separated and the 
animal appears to press forward slightly and exert pressure by con- 
tracting the abdominal w'all. Very often the horse will emit a grunt 
or groan while urinating. It is found that horses living a regular life 
conforming to a time-table urinate at remarkably constant times. Cows 
adopt a posture in the same manner as horses — ^the tail is elevated and 
the urine passed fairly rapidly. In male cattle the act of uruiation might 
well be described as a dribbling process, the urine being passed frequently 
in comparatively small amounts. This is done while the animal is walking 
as well as when it is standing still and the animal does not stop feeding. 
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Soi^ pass urine in the same way as mares and cows. Boars and castrated 
male pigs pass the urine in a series of jets giving an appearance as if the 
urine was being ejaculated. 

Bitches adopt a squatting posture and the urine flows freely and 
rapidly from the bladder. The male dog raises one of the hind-legs and 
as a rule directs the stream of urine against some object. 

Frequency. — ^An increase in the frequency of urination may be due 
to a greater volume of urine. This occurs in equine diabetes insipidus 
(polyuria), in diabetes mellitus, in chronic interstitial nephritis in 
dogs, and may be due to a greater fluid intake or to the action of 
diuretics ; it also occurs in cold weather. Increased frequency 
of urination may be due to irritation of the urethra, when altera- 
tions in the character of the urine render it irritant to the mucous 
membrane of the urethra ; such alterations occur in acute nephritis 
and cystitis. If the bladder is not completely emptied the residuum of 
urine may undergo decomposition and so become highly irritant. If only 
a small quantity of urine is voided from a distended bladder, tension 
persists and stimulation of the micturition reflex soon recurs. Vesical 
calculi by irritating the mucous membrane of the bladder stimulate the 
wall of the bladder to exert sufficient pressure to extrude urine and 
initiate the micturition reflex. Inability to adopt the normal posture 
for urination may prevent emptying of the bladder until the pressure of 
urine in the bladder is sufficient to overcome the sphincter, when the 
urine is passed more or less passively in small amount at frequent intervals. 
Any disease associated with paraplegia may lead to this type of inter- 
ference with the act of urination. 

Infrequent urinaticn may be due to a reduction in the amount of 
urine ; this will occur if there is dehydration from any cause or if the 
blood pressure shows a marked fall. Difficulties in micturition may 
first lead to retention of the urijie with .-pparenl reduction of frequency, 
and then when the bladder is acutely distended and the sphincter over- 
come by the pressure on the urine incontinence occuis with an apparent 
increase in frequency. 

Posture. — ^Any alteration in the posture adopted for the act of urina- 
tion must be regarded as evidence of abnormality. It is only very rarely 
that the altered posture is an aberration on the part of the animal, and 
then it is usually found that the animal has habitually adopted the 
abnormal posture. The adoption of an abnormal posture for the act of 
micturition may be due to some interference with muscular control; 
thus a paraplegic dog may be unable to balance on three legs and voids 
the urine while in the normal standing position. On the other hand the 
reason for the adoption of the abnormal posture may lie in the urinary 
system ; thus male dogs with acute cystitis very often pass urine in the 
squatting position usu^ly adopted by bitches. 
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Pain. — ^Pdn on micturition may arise when it is necessaiy to over- 
come any obstruction in the urethra ; it is evidenced by groaning and 
tensing of the abdominal muscles. The pain may be due to stimulation 
of the urethral mucosa caused by urine that is so altered as to be irritant, 
e.g. concentrated and highly acid urine. Irritation of the urethral mucosa 
arising in this way will be shown by straining after urination and other 
evidence of discomfort ; increased frequency also results. 

Straining. — Straining may be due to the animal having to exert 
sufficient pressure to overcome a urethral obstruction, when the straining 
is seen to precede and accompany the .passage of urine ; unless the 
obstruction is completely overcome only a small amount of urine will be 
passed, but the effort may be repeated again after a short pause. Straining 
from discomfort following the passage of urine can usually be recognised 
by the gradual abatement of the straining, which reappears immediately 
after urine has again been passed. Straining and frequent apparent 
attempts at micturition due to colic in the horse must be distinguished 
from a genuine urinary condition. This is nearly always rendered 
possible by the presence of symptoms and clinical signs arising from 
the digestive system. 

Physical Examination of Urinary System 

Kidneys.— Though lumbar pain may be present in acute renal 
disease, it is not infrequently found on post-mortem examination that 
substantial acute renal damage has occurred without sufficient outward 
evidence of pain to attract the attention of anyone in attendance on the 
animal. Chronic kidney disease is characterised by an almost complete 
absence of pain or discomfort arising in the kidney. Renal colic is most 
commonly due to obstruction of the ureter by a calculus that has entered 
the ureter from the pelvis of the kidney. The pain thus created is of a 
most acute character, and in the horse the symptoms will very closely 
resemble those of acute colic of alimentary origin. 

As palpation of the kidneys in horses and cattle is virtually impossible, 
the posterior thoracic and lumbar regions of the horse may be palpated 
with a view to eliciting evidence of pain. It will, hovrever, be found 
that seldom, if ever, is any dependable information obtained by this 
method. In smaller animals, such as some dogs and most cats, deep 
palpation of the abdomen should enable the presence of pain in the 
kidneys to be accurately assessed. The only dependable method of 
determining the presence of abnormalities in the kidneys is the examina- 
tion of samples of urine. 

Bladder. — ^Disease conditions of the bladder are manifested by 
increased frequency of urination, evidence of discomfort during or after 
micturition, changes in the urine and the signs determined by physical 
examination. 
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In the large animals it is possible to palpate the bladder per rectum^ 
v^hen the clinician should be able to determine the degree of distension 
and the existence of pain in the bladder ^hen it is manipulated. It may 
also be possible to assess thickening of the bladder wall due to inflamma- 
tory process. If the bladder is empty vesical calculi can be palpated. 
In smaller animals the bladder must be examined by palpation through 
the abdominal wall. If the animal is small this may be done with one 
hand, but it will usually be found more convenient to place a hand on 
either side of the abdomen and by gentle pressure the fingers are brought 
together over the bladder. Occasionally it may be found of assistance 
if, with the forefinger of one hand in the rectum, the bladder is grasped 
between the forefinger and thumb of the other hand through the abdominal 
wall so that the bladder can be pushed back into contact with the tip 
of the finger in the rectum. This proceduie is sometimes useful in small 
dogs in determining the presence of a calculus in the bladder. In cats 
the pyriform mass of a distended bladder is usually determined with 
little difficulty on palpation through the abdominal wall. 

Urethra. — Obstruction of the urethra will, as soon as the bladder 
becomes sufficiently distended, gi\e rise to frequent repeated attempts 
at micturition. Inflammation of the urcthia maintains by irritation a 
constant succession of stimuli to the micturition reflex resulting in the 
frequent passage of small quantities of urine. Palpation of the urethra 
is of rather limited value in any animal ; it may be possible in the horse 
or dog to palpate a calculus in the urethra. Palpation is, of course, of 
value in determining gross abnormalities such as a tumour involving 
the urethra or the neighbouring tissues. In the horse and dog the 
passage of a sound )r catheter is the only satisfactory method of 
investigating the patency of the urethra. In cattle and pigs the sound 
can only be passed as far as the sigmoid flexure, and very frequently the 
obstruction is immediately behind the flexure and theiefoie beyond the 
point to which a sound can be passed. In examining the urethra in the 
male an inspection of the prepuce and penis should always be made. 
Obstruction of the preputial opening, phimosis and paraphimosis prevent 
the passage of urine ; such conditions are immediately recognised on 
inspection of the parts. 

In the female the short dilatable urethra is seldom obstructed, but 
may be the site of inflammatory changes iliat not infrequently involve, 
or may originate from, the vaginal wall in the immediate neighbourhood 
of the external urethral openings. The presence of inflammatory changes 
involving the external urethral opening can only be ascertained by 
inspection. In the smaller animals such vaginal inspection may only be 
possible if a suitable speculum is employed ; in the larger animals the 
lips of the vulva may be separated manually or a speculum may be 
employed. 
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Interpretation of Urine Analysis in Relation to 
Urinary Disease 

The details of the technique employed in urine analysis are given in 
Chapter XV. Abnormalities that would point to urinary disease are the 
presence of protein, blood and deposits in the urine, in addition changes 
in specific gravity and reaction may be noted. The results of tirine 
analysis must always be interpreted in conjunction with the history and 
clinical picture of the case ; when that is done urine analysis will be 
found to be of great assistance in diagnosis and differential diagnosis. 

With the exception of urine containriig sufficient quantity of blood 
or blood pigment to give a definite colour, any opinion founded solely on 
the appearance of a sample of urine is notoriously unreliable and will in 
all probability be seriously misleading. As haemoglobinuria as distinct 
from haematuria is the result a pre-renal condition and luematuria is a 
result of a renal or post-renal condition, the distinction between haematuria 
and haemoglobinuria is of vital importance. 

Specific Gravity. — ^With perhaps one exception estimation of the 
specific gravity of an isolated random sample of urine is of little help in 
diagnosis of urinary disease, since there are so many factors known and 
unknown that may have influenced the volume and specific gravity of such a 
sample. The exception is the very low specific gravity of any sample of urine 
obtained from a dog suffering from advanced chronic interstitial nephritis. 

Reaction. — ^While quite substantial variations in the pH of urine take 
place in cases of urinary disease these are not necessarily of specific 
diagnostic significance ; thus a strongly alkaline sample of dog’s urine 
may be related to acute bacterial cystitis, but the mere existence of alkaline 
urine does not justify a diagnosis of cystitis. 

Protein. — ^Though the presence of protein in urine is one of the 
earliest and most easily recognised signs of renal disease, the presence of 
protein does not necessarily indicate the existence of renal disease. 
Transient proteinuria is encountered in acute febrile disease and may 
indicate nothing more than cloudy swelling of kidney cells associated 
with the general systemic infection. Protein in urine may be post-renal 
in origin ; thus in cystitis the products of the inflammatory process are 
voided in the urine, and these contain protein. In acute nephritis, 
in addition to the cells of the kidney becoming permeable to colloids, the 
inflammatory process contributes to the amount of protein in the urine 
and the quantity may be considerable. In chronic interstitial nephritis 
the amount of protein in the urine tends to decrease as the disease pro- 
gresses, until in the later stages only traces of protein may be present. 

When protein is found in urine, an examination for deposits should 
be made. A consideration of the clinical findings along with the evidence 
obtained by ecanoining the deposits will enable the clinician to decide on 
the source and significance of proteinuria. 
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Blood.* — ^The normal routine in testing urine is to use a test for blood 
pigment ; if that is positive the next step is to decide whether the condition 
is one of hsemoglobinuria or hsematuria. Hemoglobinuria indicates a 
pre-renal condition ; hematuria indicates a renal or post-renal condition. 
Hematuria may be renal in origin when the deposits will show evidence 
of the source. Hematuria occurs in acute cystitis, in damage to the 
bladder mucosa caused by calculi, in cases of tumour formation in the 
bladder wall and in cases of chronic cystic hematuria in cattle associated 
with papillomatous growths protruding from the bladder mucosa. 

Deposits. — ^As the deposits in urine are of significance in the differ- 
ential diagnosis of diseases of the urinary system a description of their 
characteristics is given here (see also p. 316). The deposits obtained 
from samples of urine fall into two main categories, the unorganised 
deposits consisting of various salts and other substances that have settled 
out of the urine and the organised deposits consisting of tissue elements 
such as red blood cells, white blood corpuscles, epithelial cells and casts. 
In addition to these two main categories the deposits from urine may 
contain large numbers of organisms. 

The unorganised deposits vary according to the reaction of the urine. 
If the urine is acid in reaction, deposits of uric acid and urates arc 
commonly present ; these are seen as small granular particles that may 
be described as amorphous deposits. Deposits of calcium oxalate are 
comparatively rare in the domestic animals; they take two principal 
forms, either a dumb-bell form, or a form rather like the back of a square 
envelope, the square being crossed by two diagonals. If the urine is 
alkaline in reaction phosphates and carbonates may be deposited. Phos- 
phates occur most comi lonly as an amorphous deposit of white granular 
material that settles to the bottom of the urine, and, imlikc urate deposits 
in acid urine, is not pigmented. A deposit of phosphate in the form of 
stellar crystals is rather uncommon. Carb( nates arc deposited as granular 
particles that resemble amorphous phosphates, but are soluble in acetic 
acid with the liberation of carbon dioxide. Phosphates are not soluble in 
acetic acid and no gas is evolved. Examination of the deposits will show 
the presence of the fine sabulous material that is present in the urine in 
cases where very numerous extremely small calculi are present in the 
urinary tract — a condition sometimes spoken of as gravel.” 

The organised deposits occur in urine irrespective of its reaction. 
Red blood cells may be recognised in unstained smears made from 
the deposits obtained from fresh urine, but it is more satisfactory, 
especially when the specimen of urine has stood for some time, if the 
smear be stained with a suitable blood stain. The presence of red blood 
cells necessarily indicates a break in the continuity of the urinary tissue 
with the extravasation of blood. The presence of leucocytes and pus 
cells indicates an inflammatory reaction of a suppurative character : 
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this may be situated in any part of the urinary tract. The identification 
of epithelial cells may indicate the site of the inflammatoiy reaction that 
has led to their appearance in the urine. Unfortunately, as a result of 
the inflammatory process that led to their separation, the cells may have 
been so damaged that the recognition of their source is rendered difficult : 
even prolonged exposure of the cells to the macerating effects of urine 
will produce much change in their morphology. Renal epithelial cells 
are polygonal, or colunmar if coming from the tubules ; th^ are rather 
larger than a leucocyte and have a latge nucleus. Epithelial cells from 
the pelvis of the kidney, ureter, bladder and urethra are squamous in 
character and can usually be distinguished from those originating in the 
kidney tissue, but it may be found impossible to decide from which 
part of the urinary passage the cells have originated. It may be thought 
that huger cells will have been detached from the bladder wall, but the 
relative size is more dependent on the depth to which the inflammatory 
process has extended into the mucous membrane than on the exact 
position in the urinary tract. 

Casts, as the term implies, are models of the tubule from which they 
originated, and their presence in urine undoubtedly indicates an inflam- 
matory condition of the kidneys. Casts containing a high proportion of 
cellular elements are indicative of an acute inflammatory condition of 
the kidney. Blood casts consist of a clot to the surface of which are 
attached latge numbers of red blood cells. Epithelial casts may result 
from the complete separation of a cylindrical mass of cells from the wall 
of the tubule, or the epithelial cells may have become detached individually 
and subsequently been moulded on to colloid material extravasated into 
the tubules during the inflammatory process. The epithelial cells may 
be at various stages of disintegration. Granular casts are probably the 
remains of disintegrated epithelial casts ; they therefore occur in older 
standing cases. Hyaline casts are homogeneous, only slightly refractile 
and nearly transparent ; they consist of protein. Their presence is 
usually indicative of renal disease that has existed for some considerable 
time. Other types of cast, such as amyloid casts, waxy casts and lipoid 
casts, are not very commonly encountered. 

Urea Concentration. — ^^I'here are substantial variations in the 
concentration of urea in the urine passed at different times of the day. 
In dairy cows the percentage of urea is normally very low, while in 
horses it is usually high. It is uncommon for a healthy dog to pass 
urine with a urea content of less than 1*5 per cent. ; but if the fluid 
intake has been large the urea content may be considerably reduced. 
The most satisfactory test in regard to the excretory efficiency of the kidney 
in relation to products of nitrogen metabolism is an estimation of the blood 
urea. 

Estimation of the amount of urea in an isolated sample of urine is of 
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little value, but a substantial increase in the blood urea may be an indi- 
cation of renal msufiiaency (see p. 369) 

Radiological Examination 

Radiological examination of the unnary system is limited to the small 
anmials. It is prmcipally employed to demonstrate calculi. Intravenous 
pyelography has a very limited application Retrograde pyelography is 
only possible m the bitch and is very rarely practised 



Fig 16— Dog Drawing of iidiograph showing vesical calculus 

One third actuil sire 


Analysis 01 ihe Symptoms and Ciii.’t \l Signs of Disease of 
THE Urinary Svstfm 

Acute Parenchymaioos Nephritis — ^The onset of syrmptoms is 
frequently sudden ; there is a sharp febrile reaction with all the 
concomitant symptoms of fever. The animal stands with its ba^ a«*ed ; 
It resents attempts being made to cause it to move and if for^ to do M 
the gait is stiff. In the dog vomitmg nearly always occurs. Though the 
pulse is accelerated there is no definite increase of pressure. Attempts 
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at micturition are frequent and the passage of urine may cause consider- 
able discomfort. Following a transient increase in the amount of urine 
there is a reduction in the volume that is related to the severity of 
the disease process in the kidneys. The amount of blood in the urine 
varies from just sufficient to give it a smoky appearance to a quantity 
that forms a flocculent reddish-brown precipitate immediately the urine 
is allowed to stand. The specific gravi^ of the urine is increased, the 
reaction is acid and the urine is usually heavily loaded with protein. 
Microscopic examination of the deposits shows the presence of blood, 
blood casts and epithelial casts in the first stages ; in the later stages 
granular casts may appear. Hyaline casts will only be found in longer- 
standing cases. The presence of micro-organisms and pus cells in the 
urinary deposits is not a feature of acute parenchymatous nephritis and 
would suggest the existence of p}r2emic nephritis, pyelonephritis or pyelitis. 

Acute parenchymatous nephritis causes a degree of toxaemia pro- 
portional to its severity. In the dog the tongue, gums and teeth are 
coated with an evil-smelling brown scum, and necrosis of the oral mucous 
membrane may occur. While the symptoms and clinical signs may 
suggest the possibility of acute nephritis, a definite diagnosis must depend 
on the examination of a specimen of urine. 

Acute Interstitial Nephritis.— In the dog acute inter^itial nephritis 
is a feature of infection with Leptospira canicola. Mclnt}rre and Stuart 
(1949) describe this phase of the illness as that of primary renal damage. 
It follows about one or two weeks after the invasive stage. The affected 
animals appear to have lost condition and are depressed. The breath is 
unpleasant and the teeth, giuns and tongue may be coated with a reddish- 
brown scum. The pulse is increased in rate and force. Protein is present 
in the urine and casts can be demonstrated in the deposits. Leptospirse 
can be found in the urine in a high proportion of cases. The blood urea 
varies from 40 to 200 mgs. or more per 100 ml. The agglutination titre 
for Leptospira canicola is either high (say i in 10,000) or shows a distinct 
rise between successive samples at a week’s interval. 

Chronic Interstitial Nephritis. — Two forms of chronic inter- 
stitial nephritis are recognised in dogs. The first occurs within weeks 
or at the most a few months after an attack of leptospirosis and can be 
regarded as the clinical manifestation of secondary renal damage resulting 
from that illness. The second form occurs later in life and co-relation 
of it with an earlier attack of leptospirosis may or may not be possible. 

The first form occurs in both young or old dogs. The dog has 
become thin and is very thirsty. Its appetite is impaired. The breath 
is often impleasant and the puke is foil and bounding. There may also 
be a history of occasional vomiting. The urine is passed in increasing quan- 
tities, its specific gravity is low, traces of protein are found, the deposits 
contain hyaline casts and epithelial cells, and the urea content is low. The 
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blood urea is increased in severe cases to 150 mgs. per 100 nd. or more. 
Correlation with leptospirosis depends on the demonstration of an 
abnormal agglutination titre, the figure varying from i in 30 to i in 3000. 

The second form is encountered most frequently in dogs from six 
or seven years and upwards. This form may be the sequel to a lepto- 
spirosis infection earlier in life but it may also result from other causes. 

Ve^ frequently there is obtained a history of irregular vomiting 
extending over a period varying from a few weeks to one or two years. 
This vomiting may have been attributed to some indefinite gastric 
disorder. Recently the attacks of vomiting have become more frequent 
and more severe and at the same time a great increase in the animal’s 
thirst has been noticed. Thirst is associated with polyuria and nocturnal 
incontinence. Loss of condition, at first gradual, becomes accentuated 
and the animal in the final phase of the disease may be very emaciated. 
Catarrhal conjunctivitis is frequently present ; opacity of the icns and 
in some cases subretinal haemorrhages may be seen on examination of 
the eyes. The skin is dirty and has an unpleasant smell. A characteristic 
feature of the disease is the arterial hypertension causing a strong bound- 
ing pulse that may be difficult to compress. Physical examination of the 
chest will reveal an increase in the sbe of the heart. The urine is pale 
and limpid in appearance. The specific gravity is very low — e,g. 1*003. 
The reaction is acid or amphoteric to litmus. Protein is present in 
small amounts and proteinuria tends to decrease as tlie disease progresses 
until in later stages only traces of protein are present ; but small quan- 
tities of protein are invariably present. The deposits are very scanty ; 
hyaline and granular casts may be found ; recognisable epithelial cells 
are very rarely seen. The percentage of urea in the urine is low and 
becomes progressively lower as the kidneys lose their power to concentrate 
urine, in consequence there is an increase in the blood urea. The history 
symptoms and clinical signs may be very btrongly suggestive, but diagnosis 
must be confirmed by an examination of a specimen of urine. Estimation 
of the urea content of blood enables the clinician to assess the degree of 
renal insufficiency. 

Reference 

McIntyre, W. I. M., and Stuart, R. D. (i949)- " Canine Leptospirosis.” 

Vet. Record^ vol. Ixi, pp. 411-414- 

Pyabmic Nephritis. — ^Pysemic nephritis is always a secondary con- 
dition, and in the majority of cases the predominant symptoms are those 
of the primary disease. The symptoms attributable to the renal condition 
resemble those of acute nephritis. Demonstration of pus in the urine is 
necessary before the nature of the renal condition can be determined. 
Since the infection reaches the kidneys through the blood stream the 
initial site of the lesions is in the glomerular tufts ; the urine does not 

M 
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contain pus'Aintil, as a result of the inflammatory process, pus can pass 
into the collecting tubule. The animal may succumb to the causal pyaemia 
before pus appears in the urine. 

Pyelonephkitis and Pyelitis. — ^Pyelonephritis and pyelitis commonly 
affect one kidney only. Various organisms have been associated with 
pyelitis and pyelonephritis; in cattle perhaps the most common is 
Corynebacterium rentde. In the majority of cases there is some measure 
of febrile reaction, though this may not be very pronounced. Other 
symptoms may be of a very indefinite character. In dairy cattle colicky 
pain is often observed. Palpation of the affected kidney, if possible, 
will reveal the presence of pain. The ureter on the affected side is often 
substantially thickened and can be detected by rectal palpation. The 
urine may be cloudy and if allowed to stand the deposits, if sufficient, 
will produce a definite layer in the bottom of the vessel. The ’•eaction is 
acid, and the urine contains protein ; blood is only ii regularly present. 
The deposits are found to contain pus and epithelial cells. Diagnosis 
depends on the demonstration of pus cells and organisms. Pyelitis may be 
distinguished from pyelonephritis by the demonstration of columnar 
epithelial cells from the renal tubules, these being absent if the condition 
is one of pyelitis alone. 

Cystitis. — Usually the first symptom noticed is frequent painful 
micturition. Horses and cattle show colicky pains. Male dogs adopt the 
posture of a bitch when urinating. The gait tends to be straddled, due 
to abduction of the hind>legs. Cats adopt a squatting position and are 
very disinclined to move. Constipation is nearly always present and in 
dogs and cats in advanced cases vomiting may occur. The pulse is 
reflexly accelerated, but elevation of temperature is not constant. Palpa- 
tion of the bladder will show it to be painful, thickening of the bladder wall 
may be appreciated if the bladder is relatively empty. Retention of urine 
may occur in some cases. The urine in many cases has a most offensive 
smell; it is turbid and a heavy deposit rapidly settles out. The reaction tends 
to become alkaline and in a proportion of cases the degree of alkalinity 
is marked. The specific gravity is increased and both protein and 
blood are present. The deposits consist of red blood cells, blood clots, 
epithelial debris, pus cells and numerous bacteria. Though the symptoms 
and clinical signs point to involvement of the bladder, examination of 
a specimen of urine is necessary before the diagnosis can be confirmed. 

Prostatitis. — It is only in the male dog that inflammation of the 
prostate is of clinical importance. The majority of cases are chronic in 
nature and develop insidiously in old dogs ; occasionally acite cases are 
encountered m both young and old dogs. Interference with the passage of 
urine is not common. The enlarged prostate does, however, interfere with 
the movement of the faecal mass through the rectum ; in consequence the 
animal becomes very constipated. In acute cases the pain is intense and 
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the animal strains continuously and may howl with pain. Violent straining 
may lead to local tissue damage when blood is passed. Some ataxia 
of the gait may be observed. Rectal examination will reveal the state of 
the gland. Diagnosis is dependent on the findings of a rectal examination. 

Urethritis. — Urethritis in the domestic animals, except as a result 
of trauma or irritation of the urethra by urine that is abnormal in character, 
is very rare. 

Urinary Calculi. — Renal calculi are frequently found on post- 
mortem examination in animals that have shown no symptoms during 
life. Sometimes the whole of the tissue of one kidney has been destroyed 
and the capsule of the kidney contains one large calculus that conforms 
to the original shape of the kidney It appears that a unilateral renal 
calculus may cause only subjective s)rmptoms that are not discernible 
to the clinician. If renal calculi are bilateral the damage to the kidney 
tissue may be sufficient to cause renal inefficiency that is mamiested by 
signs of uraemia. Calculi in the pelvis of the kidney may, by irritation, 
cause pyelitis ; this later, by invasion of micro-organisms, may become 
suppurative. One of the earliest recognisable signs of irritation of the 
pelvis of the kidney is the appearance of blood in the urine ; if, in addi- 
tion, the urinary deposits are sabulous in character, the clinical evidence 
is reasonably conclusive. Calculi in the pelvis of the kidney may give 
rise to no serious symptoms until they move into the ureter, when, if 
too large to pass along its narrow lumen, an obstruction of the ureter 
occurs, causing acute renal colic. Determination of the cause of the 
renal colic is only possible m the large animals if the calculus can be 
palpated per rectum^ but if lying in the anterior part of the ureter it will 
be beyond the reach of the clinician ; if the animal is fat the course of 
the ureter cannot be traced. In the smaller domestic animals a radiological 
examination should be carried out with a view to demonstrating the 
calculus, but as the calculus is relatively omall it may be difficult to do so. 

Vesical calculi, by irritation of the bladder wall, cause increased 
frequency of micturition with straining subsequent to the passage of 
urine ; as a result of the straining some drops of blood are passed. The 
continuous irritation of the bladder wall inevitably causes cystitis. The 
calculus or calculi in the bladder may be palpated per rectum in the larger 
animals and through the abdominal wall in the smaller animals. In 
dogs the painful condition of the bladder results in tensing of the 
abdominal wall, rendering accurate palpation impossible in these cases ; 
the demonstration of the calculus by radiological examination is desirable. 

Urethral calculi cause retention of urine by obstruction of the urethra. 
Constant frequent attempts to pass urine result in only a few drops of 
blood-stained urine being expelled. The passage of a catheter or sound 
in the horse or dog will reveal the presence and situation of the urethral 
obstruction. In the male dog the obstpiction is most commonly located 
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at the posterior end of the os penis. In cattle, sheq) and pigs the obstruc- 
tion is usually found posterior to the sigmoid flooire in the urethra, a 
point to whic^ the ca^eter cannot be passed. In the male cat the dis- 
tended bladder can be felt through the abdommal 'wall and examination 
of the penis 'will show that the urethra is impacted with sabulous material. 
Obstruction of the urethra in the female by a calculus is very rare owing 
to the great dilatation that can take place. 

Ursmia. — ^The term uraemia is applied to the state of toxaemia that 
follows renal insufficiency. This may be due to primary disease of the 
kidneys, or it may result from secondary damage to the kidneys caused 
by continued back pressure, as occurs in a complete urethral obstruction. 
The condition is essentially toxic in character, the severity varying in 
proportion to the degree of renal insufficiency. Uraemia develops in 
acute nephritis : even in the less severe cases a certain degree of uraemia 
is inevitably present, but in very severe cases with marked suppression of 
urine secretion uraemia is profound. Similarly, in complete urethral 
obstruction, uraemia develops as the function of the kidney dim inishes 
under the influence of tlie retrograde pressure of urine ; in old-standing 
cases the final acute phase of the illness is due to the complete failure of 
renal function. 

The symptoms and clinical signs of uraemia, occurring ^s a sequel 
to acute nephritis or failiu% of renal function due to retrograde pressure, 
are those of profound depression, terminating in coma. A proportion 
of cases exhibit symptoms of a convulsive phase before the onset of 
coma. The mucous membranes are dull and injected, the breath is 
offensive, the mouth is dirty and the mucous membranes may show 
necrotic changes. Vomiting occurs in the dog and cat. The pulse is soft 
and weak. The temperature is variable, but in the later stages, marked 
by coma, becomes subnormal. Diagnosis of the nature of the toxasmia 
is dependent on the realisation that the origin lies in a urinary condition. 

Uraemia in the dog, occurring as a result of interstitial nephritis, 
may present itself in three forms. The most common is the gastro- 
intestinal form, characterised by vomiting and loss of condition ; changes 
in the conjunctiva and opacity of the lens are seen ; the skin is dirty 
and evil-smelling ; coma gradually develops, sometimes the period of coma 
lasts for a day or two before death occurs. The respiratory form is less 
common and is characterised by recurrent attacks of respiratory distress. 
If the presence of renal insufficiency is not realised a diagnosis of asthma 
may be made. The cerebral form is comparatively rare ; it is characterised 
by convulsions and coma. The cause of the nervous symptoms can only be 
demonstrated by the examination of a spedmen of urine, but the suspidons 
of the clinician should have been aroused by the strength of the pulse, as 
marked arterial hypertension is characteristicof chronic interstitial nephritis. 



CHAPTER VII 

NERVOUS SYSTEM 

Introductory : — Regional Anatomy 

Clinical Examination: — General Details— Cranial Nerves— Autonomic 
Nervous System — Peripheral Nerves — Motor Nerves — Sensory 
Nerves 

Reflexes : — Superficial — Deep — Organic 

Inteipretation of Symptoms and Signs 

Many general diseases, by extension, ultimately involve the nervous 
system in the disease process ; others, by interfering with the iiutrition 
of the nervous system, cause disturbance of its function. Lesions in the 
nervous system may indicate tlie reaction of the tissues to the access of 
infection. Normally the vasculo-meningeal barrier affords considerable 
resistance to the penetration of infection into the central nervous system, 
but the protection thus afforded is reduced by a number of factors, 
perhaps the most important of these being a sustained febrile reaction. 
Tuberculosis produces organic changes in the brain, spinal cord and its 
coverings. Louping-ill in sheep and other animals is characterised by 
a meningo-encephalomyelitis. Rabies in any animal causes definite 
lesions in certain parts of the brain, and confirmation of a diagnosis of 
rabies is dependent on the demonstration of these lesions. Similarly, 
the symptoms and clinical signs of tetanus are entirely due to the invasion 
of the nervous tissue b} the toxin elaborated by CL tetani at the site of 
the wound. Lesions of the central nervous system also occur in the 
form of neoplasms. Such new growths may be located in either the 
brain or the spinal cord. The damage caused to the nervous tissue may 
be due to direct involvement of the tissues by the tumour, or the tumour 
may be so located that it exerts pressure on veins causing a local circulatory 
stasis and consequent anoxsemia of the nerve tissues drained by these 
veins. The presence of cysts within the cranial cavity inflict damage on 
the brain by pressure. Ccpnurus cerebralis^ the cystic stage of the tape- 
worm T. multiceps (T. camurus\ whose normal host is the dog, causes 
a disease in cattle and sheep known as “ sturdy ” or “ gid ” that is mani- 
fested principally by locomotor disturbances. Certain poisons produce 
degenerative changes in nerve tissue, causing either local paral3rsis or 
general symptoms arising f rom the central nervous system. For example, 
lead poisoning may cause local paralysis of a limb, paraplegia, or general 
convulsive symptoms. Degenerative changes of unlmown aetiology may 
cause ataxia or paraplegia, as for instance swayback in lambs associated 
with demyelination of the cerebral white ipatter. 
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Disease of the nervous system in which no lesion is demonstrable is 
often referred to as functional disturbance, but probably in many of 
these diseases an unrecognised lesion is present. “ Megrims ” in the 
horse, a condition characterised by irregularly recurrent attacks of loss 
of equilibrium, is an example of functional disturbance of the nervous 
system. Some forms of canine hysteria are also examples of this form 
of nervous disease. Canine chorea has been regarded as a functional 
disturbance of the nervous system, but though histo-pathologists have 
failed to demonstrate constant lesions, there can be little doubt that the 
majority of cases of chorea in the dog result from the invasion of the 
central nervous system by the virus of distemper, chorea being a symptom 
of the reaction of the central nervous tissue to the invasion of the virus. 

Apart from these conditions that can conveniently be classified as 
either organic disease or functional disturbance of the central nervous 
system, the clinician is constantly encountering cases that present symp- 
toms apparently arising from the central nervous system. These nervous 
symptoms are clinical manifestations of either a general or local condition 
that may be remote from the central nervous system. Symptoms of 
this type, arising from a general condition, are exemplified by the nervous 
manifestations of milk fever in con'«. In this disease there is a precipitate 
reduction of the blood calcium, the relative lack of calciiim being the 
immediate cause of the nervous symptoms. Muscular tetany occurs in 
young animals whose calcium int^e is below that required to maintain 
the normal blood concentration, pathological changes in the bones may 
be observed in these cases. Similarly a severe reduction in the blood 
magnesium causes intense nervous symptoms ; such a state prevails 
in grass tetany in adult cattle ; magnesium deficiency in calves results in 
nen'ous signs manifested by muscular tremors or commlsive seizures. 
So-called “ Mad-Staggers ” of horses is an acute anaphylactic reaction 
manifested by icterus, urticaria and violent convulsive symptoms. Nervous 
disease in dogs may arise from dietetic deficiencies such as lack of vitamin 
B. Convulsions in calves may arise from a vitamin E deficiency in the 
diet. 

Nervous ^mptoms are frequently reflex in origin. Thus intense 
local pain causes a reflex stimulation of the central neryous system that 
causes, in addition to acceleration of the pulse and increase in the respira- 
tory rate, restlessness and excitement. Foreign bodies in the alimentary 
canal on occasion give rise to nervous symptoms ; for example, a hair 
ball or mass of binder twine lodged in the pylorus of a calf may cause 
acute convulsive symptoms that often rapidly terminate in death, but 
many calves harbour foreign bodies in the abomasum that do not appear 
to cause any harm. While foreign bodies in the abomasum in lambs may 
cause convulsive symptoms, it has to be borne in mind that frequently 
the cause of the disease is an enterotoxsemia due to Cl. mlclai, and the 
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presence of a foreign body in the abomasum does not represent the real 
cause of the lamb’s illness and death ; if the true nature of the disease is 
not appreciated, appropriate steps cannot be taken to control the spread 
of the di s ease in the flock. Heavy helminth infestations, especially in 
young animals, cause symptoms attributable to the central nervous system. 
In yearling colts generalised stiffness, simulating the symptoms of tetanus, 
is frequently found to be due to a massive infestation of the alimentary 
tract with helminths. Piglets and puppies, if suffering from a heavy 
intestinal infestation with ascarids, often exhibit convulsive symptoms 
amounting to a series of “ fits.” Severe cutane«)us irritation, such as occurs 
in heavy infestations of lice, may cause reflex nervous symptoms of 
restlessness ; in the dog excitement and convulsive seizures arising from 
the same cause are sometimes observed. Persistent irritation of the 
external auditory meatus in many cases results in nervous sy iptoms. 
In the dug an apparently minor local irritation often causes such a degree 
of frenzy in an excitable animal that, at first sight, it appears as though the 
dog was suffering from a disease of the nervous system. A piece of stick 
wedging transversely across the mouth between the molar teeth may 
produce such intense nervous symptoms that the owner, not knowing of 
the presence of the piece of wood, concludes that the dog has gone mad. 
Penetration of the skin of the paw by a number of harvest mites, the 
larva: of the mites of the family Trombidiida:, often causes so much 
local discomfort that the dog, gnawing and biting at the paw, becomes 
nearly frantic. The mites can only be seen by careful inspection of 
the part ; this is only possible if the dog is effectively restrained during 
the examination. 

In some instances of hysterL occurring in a group of dogs it appears 
that the spread of the condition is due to imitation. 


Regional Anaiomy 

Brain and Brain Stem. — ^The following structures are situated on 
the ventral aspect of the brain ; their position in relation to the base 
of the brain is of considerable clinical importance. The spinal cord 
merges imperceptibly into the brain stem, which consists of three parta 
The posterior part of the brain stem is l'’** medulla oblongata ; at the 
anterior end of the medulla is a transverse hand known as the corpus 
trapezoideum. The central portion is the ports, a transversely elongated 
mass. The third portion is formed by the cerebral pedrmcles (crus 
cerebri) ; these run forward from the pons and separate to pass into 
the ventral part of the cerebral hemispheres. The space between the 
two peduncles is known as the interpeduncular fossa ; it is nearly covered 
by the pituitary body which is coimected by the infundibulum to the 
base of the cerebrum at the tuber cinereum behind which lies the 
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mammillaiy body. The anterior end of the cerebral peduncle on each 
nde is crossed obliquely by the optic tract, the two tracts joining to 
form the optic chiasma, from which the two optic nerves originate. At 
the anterior extremity of each hemisphere is the olfactory bulb connected 
with the brain by the olfactory tract. 

The roots of the twelve pairs of cranial nerves are located as follows. 
The fibres of the first, or olfactory nerve, enter the curved surface of the 
olfactory bulb. The second, or optic nerves, meet in the optic chiasma. 
The third, or oculomotor nerve, arises from the medial part of the cerebral 
peduncle ; owing to the position of the point of origin the oculomotor 
nerve is very liable to be involved in lesions occurring in the neighbour- 
hood of the brain stem. The fourth, or trochlear nerve, emerges between 
the pons and the cerebral hemisphere. The fifth, or trigeminal nerve, 
arises from the lateral aspect of the pons ; there is a larger sensory root, 
ventral to which is the smaller motor root. The sixth, or abducent 
nerve, arises immediately behind the pons from the lateral face of the 
p]rramid of the medulla. The seventh, or facial nerve, and the eighth, 
or acoustic nerve, arise close together on the lateral extremity of the 
corpus trape2oidcum immediately behind the pons. The ninth, or 
glossopharyngeal nerve, the tenth, or vagus, and the medullary part of 
the eleventh, or spinal accessory nerve, are found on the iateral aspect 
of the medulla in this order, the ninth being the most anterior, [^ch 
nerve arises from a series of roots springing from the ventrolateral aspect 
of the medulla ; these roots join togetlier to form the respective nerves. 
In the case of the eleventh nerve the medullary root is joined by the 
spinal root coming forward along the edge of the medulla. The twelfth, 
or hypoglossal nerve, arises from the posterior part of the medulla at the 
latei^ edge of the pyramid. 

The cerebellum lying behind the cerebrum hides the greater part of 
the medulla and consists of a central lobe and two lateral hemispheres. 
The cerebral hemispheres are separated one from the other by the longi- 
tudinal fissure, which in the cranium is occupied by the falx cerebri. 
The olfactory bulbs are situated at the anterior poles of the hemispheres. 
The convolutions on the surface of the cerebral hemispheres are separated 
from each other by fissures and sulci. The cruciate fissure or sulcus is 
probably the most important of these. The cruciate sulcus runs laterally 
on each side from the longitudinal fissure forming a cross with the latter, 
the point of intersection of the two arms of the cross being approximately 
at the junction of the anterior and middle thirds of the cerebrum. The 
cruciate sulcus is not very well marked in the horse, but in the dog is 
deep and well defined. The cruciate sulcus is important, as it is in this 
region that the motor areas of the cerebrum are located. The motor 
areas in the dog and sheep have been defined to some extent, but their 
accurate localisation in the horse has not been accomplished. It has 
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been suggested that the size of the motor area bears a relationship to the 
degree of complexity of the limb movements, and so in the horse the 
motor area is relatively small compared to that in the cat and dog. 

If the longitudinal fissure is parted so that the cerebral hemispheres 
are separated it will be seen that they are connected ventrally by the 
corpus callosum. This body forms the roof of the lateral ventricles of 
the brain, and in the median plane is connected with the septum pellu- 
cidum, the partition that separates the two ventricles ; laterally the 
corpus callosum merges with the substance of the cerebral hemispheres. 
The lateral ventricle is an irregularly shaped cavity in the substance of 
each of the cerebral hemispheres. The lateral ventricles communicate 
with the third ventricle through the interventricular foramen (foramen 
of Monro). The third ventricle is a relatively narrow space lying between 
the two optic thalami. Posteriorly the third ventricle commimlcates 
with the aqueduct of Sylvius, a narrow passage in the mid brain that 
connects the third and fourth ventricles. The fourth ventricle is the 
cavity of hind brain (t.e. the medulla oblongata, pons and cerebellum). 
The floor of the fourth ventricle is formed by the medulla oblongata and 
pons ; the roof is formed by the cerebellum and the lateral wall by the 
cerebellum and rcstiform body. The fourth ventricle communicates 
posteriorly with the central canal of the spinal cord, and by openings 
in the lateral recess of the ventricle with the cistern that lies between 
the medulla and cerebellum, a cavity of considerable size within the 
subarachnoid space. 

The thalamus is a large ovoid mass of grey matter resting on the 
dorsal part of each cerebral peduncle. Anterior to the thalamus and 
cerebral peduncle lies the corpu.*- striatum, the basal ganglia of the cerebral 
hemisphere. The principal ganglia are the caudate nucleus and the 
lentiform nucleus. The caudate nucleus is the larger of the two masses 
and its ventricular surface forms a portion of the floor of the central 
part of the lateral ventricle ; the deeper surface is in contact with the 
internal capsule, a band of white matter that separates the caudate nucleus 
and the thalamus on the medial side from the lentiform nucleus on the 
lateral side. In horizontal sections of this portion of the brain the internal 
capsule is bent at the junction of the caudate nucleus and the thalamus, 
and this bend is known as the genu or kncp of the internal capsule. The 
internal capsule is a structure of much clinical importance, since the motor 
fibres from the cerebral cortex pass through it to reach the cerebral 
peduncle. 

It is now convenient to consider the course of the cerebrospinal 
(pyramidal) tracts. The motor fibres take their origin from pyramidal 
cells in the region of the cruciate sulcus ; in the corona radiala these 
fibres converge to pass through the internal capsule. In the internal 
c^sule the motor fibres lie in the anterior two-thirds of the posterior 



i86 DIAGNOSTIC METHODS IN VETERINARY MEDICINE 


limb and in the posterior part of the anterior limb. It has been shown 
in the dog and cat that in the posterior limb the order of the fibres from 
the anterior is eyes, head, mouth, tongue, shoulder, elbow, carpus, 
digits of the fore-limb, trunk, hip, stifle and digits of the hind-limb. 
This aggregation of motor fibres in the internal capsule makes the pyra- 
midal tract particularly susceptible to the effects of any lesion causing 
pressure on the tract. From the internal capsule the motor fibres pass 
down to the cerebral peduncle, being located in the middle third of its 
ventral aspect, the fibres for the head b^ing nearest the middle line, 
then the fibres for the fore-limb and on the outside the fibres for the 
hind-limb. Before entering the pons the fibres arc scattered throughout 
the pyramidal tract so that a lesion involving the pyramidal tract at this 
point will not cause isolated paralysis of one limb but a general paralysis 
affecting the whole of one side of the body. In the posterior part of 
the medulla the bulk of the fibres cross over to the opposite side, 
this being known as the decussation of the pyramids. Those fibres 
which do not decussate continue along tlic direct pyramidal tract 
and are probably involved in the production of bilateral or symmetrical 
voluntary movements. 

The pyramidal fibres originating from the cells in the cerebral cortex 
terminate in the ventral horns of the spinal cord. The •term upper 
neurone has been used to describe the nerve cell in the cerebral cortex, 
its processes and the fibre that passes down the pyramidal tract to reach 
the ventral horn of the spinal cord. The lower neurone consists of the 
spinal cell, its processes and the nerve fibre that proceeds to innervate the 
individual muscle. Afferent fibres form synapses with the spinal cells, 
producing a spinal reflex arc. Destruction of the upper neurone removes 
the inhibitoty impulses and the tone of the muscle is raised, and as a result 
the limb becomes rigid. Destruction of the lower neurone results in 
flaccidity of the muscles, and with the removal of the trophic impulses 
the muscles atrophy. Immediately after lower neurone damage a pro- 
nounced vasodilatation is observed ; this is followed by vascular stasis 
and imperfect nutrition of the tissues. In the domestic animals there 
appears to be a considerable development of the reflex arcs involving the 
brain stem and the spinal cord ; in addition the extrapyramidal tracts 
are functionally more important than in man. In consequence, damage 
to the pyramidal tracts does not necessarily produce complete paralysis, 
though there is considerable interference with gait, progression and 
specialised movements. 

Details of the paths taken by sensory nerves have not bern so accur- 
ately worked out as those for the motor tracts. All afferent impulses reach 
the spinal cord through the spinal ganglia and dorsal nerve roots. A 
considerable proportion of the afferent impulses do not reach the higher 
centres but are concerned with the involuntary spinal reflex functions. 
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The activity of some of these reflex functions forms a useiul indication 
of the site and extent of a lesion involving the spinal cord thus if the 
micturition reflex is abolished the bladder becomes distended \nth 
urine. In the domestic animals the postural spinal reflexes are highly 
developed, and even in cases of well-established intracranial disease 
an animal may still be able to maintain an erect standing posture i 
a horse with dropsy of the lateral ventricles, though dull and stupid 
and incapable of performing specialised movements, can still stand and 
walk slowly. In addition to sensory impressions of pain, heat and cold 
that are appreciated in the higher centres, aflerent stimuli play an essential 
part in the appreciation of posture, position and movement. These 
afferent stimuli not only arise from superficial tissues, such as the Rkin, 
but also from more deeply seated tissues, such as muscles, tendons and 
joints. 

A knowledge of the distribution of the peripheral nerves is important 
in distinguishing between localised disease of the peripheral nerv’cs and 
central disease involving the brain and spinal cord. In order to achieve 
this the reader should be familiar with the course and distribution of the 
nerves of the trunk and limbs. Details of the distribution of the nerves 
of the trunk and limbs can be found in standard text-book'> on 
Anatomy. 

The points of origin of the twelve pairs of cranial nerves from the 
brain have been mentioned in the description of the brain and cord. 
The cranial ner\'cs may be divided according to their function into 
three groups : (I) the afferent nerves ; (II) the efferent nerves ; and 
(III) the mixed nerves. This distinction will be found useful during 
tlie clmical examination of the functional activity of the cranial nertes. 
The nerves falling into each group arc as follows : 

I. Affetent Nerves. 

First (olfactory) ; Second (optic) ; Lighth (auditory). 

II. Efferent Nerves. 

Seventh (facial) ; Eleventh (spinal accessory) ; Twelfth (hypoglossal). 

III. Mixed Nerves. 

Third (oculomotor) ) 

Fourth (trochlear) J-Motor and sensory to the muscles of the eye. 

Sixth (abducens) I 

Fifth (trigeminal) ; Ninth (glossophar>Tigeal) ; Tenth (vagus). 

Definitions 

A number of terms are used to describe defects of the nervous system. 
A clear definition of these terms is of obvious value. 

Paresis (relaxation) is used to describe the state of a muscle when its 
power of contraction is weaker than normal. Paresis may be local. 
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involving a muacle or group of associated muscles. It may, however, 
be general, when it may be indicative of a general weakness such as that 
following a debilitatii^ illness, or it noay be indicative of a degree of 
coma manifested, in addition to the other signs of coma, by a general 
weakness of muscle action. 

Parafysis is a term used to describe loss of motor power or sensation. 
Paralysis may be local, e.g, paralysis of the ciliary muscles so that the 
power of accommodation of the eye is lost, and paralysis of the recurrent 
laryngeal nerve causing roaring in horses. Paralpis may involve the 
spinal cord or vital centres in the brain and'mcdulla. 

Paraplegia is the term used to describe paralysis of the posterior 
part of the body and the hind-legs. Hemiplegia implies paralysis of 
one side of the body. Paraplegia, hemiplegia and paralysis cannot be 
diagnosed in comatose animals with any degree of accuracy. It may 
seem that one limb is more limp than the corresponding one, but it is 
unwise to form a diagnosis of any of these conditions in a comatose 
patient unless there is a marked difference between the two sides of the 
body. 


Clinical Examination 

It will readily be realised that s}miptoms and clinical sighs may arise 
from the brain, the cord, the meninges, the cranial nerves, the peripheral 
nerves and the autonomic nervous system ; an examination of the nervous 
system must therefore include a consideration of these divisions of the 
nervous system. 

General Examination 

Before commencing a detailed examination of the nervous system 
it is of vital importance that a thorough general examination of the 
patient should have been performed, for it is by tliis method alone that 
the clinician can appreciate the presence of any of the disease conditions 
that cause nervous symptoms. It may be that the preliminary general 
examination has suggested the likelihood of a disease of the nervous 
system. This undoubtedly justifies a detailed examination of the nervous 
system, but it is no justification for the clinician failing to complete a 
thorough general examination of the patient. 

Behayiour. — ^The behaviour of the animal should be studied without, 
if possible, disturbing the animal. If as a necessary preliminary to 
examining the animal it has been disturbed, it should be left at peace 
for a sufBdent time to allow any alterations in its behaviour, due to such 
d&turbances, to settle down. For instance, a partially comatose animal 
may have been aroused and temporarily appears normal, but if left alone 
wiU relapse into its original comatose state. The animal may be dull, 
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depressed and show little sign of appreciating the approach of the 
clinician, but becomes more alert when handled. If the animal is in a 
state of deep coma it cannot be aroused. Dullness, depression and coma 
may be clinical evidence of disease of the nervous system, but 
symptoms may equally well be evidence of a general condition, such as 
milk fever in the cow, or toxaemia. It is sometimes found that an animal 
that was quite quiet when recumbent becomes acutely excited when 
compelled to rise ; cows suffering from a mild degree of hypomagnesbemia 
display this combination of symptoms. If the animal is excited and 
hypersensitive it will be seen that it is restless and uneasy; when 
approached and handled it displays signs of fear, crouches, tries to get 
away or may become aggressive. Abnormal muscular movements can 
be observed ; if approached and handled the animal may momentarily 
control these movements, or it may be they are accentuated as is the 
case in tetanus, hypomagnesiacmia and strychnine poisoning. If the 
animal is recumbent an attempt should be made to cause it to rise; 
there may be no response to this attempt or the animal may respond, 
but it becomes obvious that some local condition is preventing it rising, 
for instance paraplegia. It must be realised that recumbency may be 
due to a fracture or dislocation in a limb, and an examination should be 
conducted with a view to eliminating such a possibility. 

The appearance of the animal may present evidence of disturbance 
of consciousness. The facial expression and the appearance of the eyes 
in a rabid dog are peculiar and strikingly pronounced. Frenzy will not 
fail to attract attention, but the interpretation of its cause is obviously 
essential ; a horse fighting fur breath because of an obstruction in the 
upper air passages may well be <^rantic, as also is the horse suffering 
from acute gastric distension. 

Posture. — ^The posture adopted by the inimal is sometimes a useful 
guide to the nature of nervous disease. A sheep with an intracranial 
parasitic cyst holds its head twisted to one side. A sheep in the early 
stages of scrapie holds its head witli the nose in an abnormally elevated 
position. A horse suffeiing from chronic hydrocephalus stands in a 
stupid condition, and if the legs are placed in an abnormal position no 
attempt may be made to restore them to the normal position ; thus if one 
foreleg is drawn across the other the animal will remain standing with 
its legs crossed. In tuberculosis of the brain or its coverings cattle may 
stand with the head pushed into a comer. In coma the posture is often 
one of complete lateral recumbency. Cattle and sheep, if lying flat on 
their side, rapidly become tympanitic. 

Gait.— The gait of an animal very often provides useful diagnostic 
information in relation to involvement of the nervous system. Indeed 
the gait of the animal provides the only useful means of investigating the 
degree of truiamlar co-ordination in the domestic animals. If, therefore, 
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the animal can walk it should be made to do so in order that abnormalities 
of the gait may be seen. Alterations of the gait may, of course, arise 
from conditions not due to disease of the nervous system ; for instance, 
the gait of a horse suffering from laminitis, or a case of equine paralytic 
myohsemoglobinuria. That the alteration of the gait is due to a local 
condition should have been realised when the general examination was 
completed. In less acute cases of tetanus the gait is stiff and stilted, 
and can be most conveniently seen if the horse is walked away from the 
observer. In more acute cases of tetanus the greater stiffness and more 
marked inco-ordination of the muscular -movements makes progression 
difficult, and it may not be possible for the animal to move backwards. 
Louping-ill of sheep is manifested by trembling due to tremors of muscles 
and groups of muscles, and progression is made by a series of jumps. 
In scrapie of sheep the gait has a hackney-like stilted action. In transit 
tetany the gait resembles that of tetanus. 

In the horse a special examination is necessary to determine the 
presence of stringhalt and shivering. In stringhalt when the horse is 
turned sharply the affected leg is lifted abnormally high and the foot is 
brought down to the ground with a sharp stamping action. The animal 
should be turned in both directions as stringhalt may only affect one leg, 
and its presence is only shown when the horse is turned in»onc direction 
and not when turned in the opposite direction. Shivering consists of 
an irregular spasmodic contraction of groups of muscles that interfere 
with the horse’s normal movements. If after a period of rest in the 
stable the horse is suddenly made to move over in the stall, the spasmodic 
movements of muscles may make the horse move over awkwardly. 
Another way of testing a horse for shivering is to make it move back- 
wards for a distance, when the tail may be elevated in a series of spasmodic 
jerks, and the further the horse is made to move backwards the more 
difficult it becomes for it to do so ; in advanced cases the horse is not able 
to move backwards for more than a few paces. 

Any inco-ordination of the gait should be carefully studied with a 
view to ascertaining its origin. Ataxia or inco-ordination of gait must 
be distinguished from the swaying movements of an animal that is suffering 
from muscular weakness. It will be necessary to find out if the ataxia 
involves all the limbs ; this can be done by making the animal move in 
different directions. If one limb is affected that limb must be examined 
to see if there is any local lesion interfering with the normal use of the 
limb. This examination must include the whole of the affected limb, 
and a comparison with the normal limb should be made. 

When the consideration of these preliminary points has been com- 
pleted, the detailed examination of the nervous system should be carried 
out. Tills may conveniently commence with an examination of the 
functional activity of the cranial nerves. 
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Cbanial Nerves 

First Cranul Nerve or Olfactory Nerve. — ^The majority of tests 
of the olfactory nerve depend on the co-operation of the patient for their 
successful performance ; obviously such tests cannot be applied to the 
domestic animals. It is sometimes noticed that an animal does not 
show any appreciation of the presence of food until it actually sees the 
food, indicating that it probably has lost the sense of smell. Any test in 
connection with the use of food may be rendered useless by the a nimal 
recognising sounds connected with the provision of food, such as the 
rattle of a bucket or any noise made by placing the food in a dish. Before 
concluding that there is any interference with the sense of smell temporary 
local conditions, such as nasal catarrh, should be excluded. Gross tissue 
damage, resulting from a tumour involving the bones of the face and nose, 
will interfere with the sense of smell. The presence of a lesion ''f this 
character will be revealed by inspection and palpation of the face and nose. 

Second Cranial Nerve or Optic Nervt. — The decussation of the 
fibres of the optic nerve at the optic chiasma results in the optic tract 
on the right side containing fibres from the inner half of the retina of the 
left eye and the outer half of the retina of the right eye, the optic tract 
on the left side containing fibres from the inner lialf of the retina of the 
right eye and the outer half of the retina of the left eye. These tracts 
terminate in the optic centres, and from them a system of nerve fibres, 
known as the optic radiation, originates and conducts impulses to the 
cortex. It follows that impulses from the left half of the field of vision 
are received on the cortex of the right side of the brain, and that of the 
right half of the field o^ vision on the left side of the cetebnil cortex. 
If conduction by the optic nei' e ts prevented by a unilateral lesion 
anterior to the optic chiasma the eye on that side alone will be deprived 
of vision. Lesions posterior to tlie chiasr a necessarily lead to impair- 
ment of the vision of both eyes. In the dome.stic animals tests of the 
functional activity of the optic nerve are confined principally to an 
examination of the visual acuity. Any test that depends on the reaction 
of the pupils to light includes a test of the functional activity of the 
third cranial nerve or oculomotor nerve as well as the optic nerve, and is 
therefore discussed at a later stage in the description of the examination 
of the third pair of cranial nerves. 

Tests of the visual activity in the domestic animals depend on a 
demonstration of the animal’s appreciation of the presence of objects 
the exiatpnrft of which can only be recognised by the animal seeing them. 
If the observer stands in front of the animal and slightly to one side he 
may be able to appreciate whether the animal has seen him, and when 
the observer moves the animal should follow his movements by moving 
the ^es and head. The test should then be repeated with the observer 
standing in a comparable position in relation to the opposite ride of the 
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head. The accuracy of this test is reduced by the £u;t that the animal 
frequently realises the approximate position of the observer by the senses 
of smell and hearing. In the dog it is often possible, from a position 
in front of the animal, to determine either that the animal is following 
the examiner’s movements with its eyes or that it is following the move- 
ments by the aid of its sense of smell. If it is by means of the sense of 
smell, the dog elevates his nose and sniffs while the eyes have a vacant 
look. If one hand, with the forefinger held erect and the other fingers 
and thumb clenched, is slowly brought up towards each eye in turn, the 
observer can demonstrate by the anin^’s reactions the approximate 
position at which the animal perceives the finger. Rapid movement of 
the hand must be avoided since this will create a current of air that, 
impinging on the animal’s face, causes it to flinch and so creates a false 
impression that the animal has seen the finger. If the animal is otherwise 
normal its ability to perceive and avoid objects in its path should be 
tested by causing it to walk past a series of obstructions that have been 
placed in its way. In the dog it is useful to test the animal’s ability 
to ascend and descend a stair with which the dog is not fam i lia r. An 
observant owner may be able to relate incidents that indicate imperfect 
vision on the part of the animal ; the accuracy of these observations 
can be checked by comparing them with the findings of thtf examination 
conducted by the clinician himself. 

Blindness, whether partial or complete, may be due to lesions of the 
eye itself. If these lesions are of a gross type they will be seen immediately 
the eyes are inspected. An examination of each eye must be conducted 
in the manner described under examination of the eye to eliminate any 
lesion of the eye that would account for blindness before it is concluded 
that a lesion of the optic nerve or optic tract is present. 

Group consisting of Third, Fourth and Sixth Cranial Nerves. — 
Though independent nuclei are described for the third, fourth and sixth 
nerves, the three centres really constitute a column of grey matter that 
is responsible for the control of the movement of the eyes. The oculo- 
motor nerve supplies the sphincter pupillse muscle, the ciliary muscle, 
the levator of the upper eyelid and all the external muscles of the eyeball 
except the external rectus which is supplied by the sixth cranial nerve 
and the superior oblique, which is supplied by the fourth cranial nerve. 
A laty;e proportion of the fibres of the third, fourth and sixth nerves are 
afferent, and the combined action of their sensory and motor functions 
is to control the position of the eyeballs. If defects in this function 
develop the movement of the eyes will become abnormal. The third 
nerve also supplies tissues within the eye. It is, therefore, convenient 
to consider the action of the fourth and sixth nerves immediately after 
those of the third nerve. 

Third Cranial Nbive or Oculomotor Nerve. — ^A s the tlurd cranial 
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nefve supplies through its divisions three main groups of muscleSi peri- 
pheral paralysis may be confined to those muscles supplied by one division 
only, whereas central paralysis will probably result in a loss of function 
in all tissues supplied by the nerve. 

I. Isolated local paralysis most often affects the fibres supplying 
the muscle levator palpebrse superioris with resulting ptosis — ^inability to 
raise the upper eyelid. 

II. It is uncommon that the fibres supplying the extrinsic muscle of 
the eye are alone deprived of their function, but if this did occur the 
movements of the eyeball would be very restricted ; practically the only 
movement possible in these circumstances would be for the eye to move 
in a downwards and outwards direction. 

III. (i) Accommodation . — ^Paralysis of the branch supplying the ciliary 
muscle and the sphincter pupillae muscle deprives the animal of the 
power of accommodation and ot contraction of the pupil. It is impracti- 
cable to test alterations in the power of accommodation in the domestic 
animals since all available tests depend for their success on the subjective 
co-operation of the patient, (ii) Pupils - -The examination of the pupils 
constitutes a most important part of the clinical investigation of any case 
of nervous disease. As the investigation does not require active voluntary 
co-operation on the part of the patient, it is one that can be satisfactorily 
performed in all the domestic animals. Tlie size of the pupil is dependexit 
on a balance between the sphincter pupilhe muscle and the dilator pupillae 
muscle, the former being supplied by the parasympathetic fibres in the 
oculomotor nerve and the latter by sympathetic fibres originating in 
the superior cervical ganglion ; these reach the eye along the short ciliary 
nerves after passing through the ciliai y ganglion in which the sympathetica 
do not have a cell station. Abnormalities of the sympathetic supply to 
the pupil are exceedingly rare. 

In an examination of the pupil attention should be paid to the size 
and the reaction to light. The size of tlie two pupds should be com- 
pared ; slight inequalities in size arc sometimes seen in normal animals, 
but any marked difference in size is abnormal. If the pupils arc different 
in size a decision must be taken as to which is the normal. The bright- 
ness of the light in which the animal is being examined will give some 
indication of the size to be expected, and thus will serve as a guide as to 
which eye is probably normal. If a decision cannot be based on this 
observation, the pupil which shows the greater mobility during the 
subsequent examination should be regarded as the normal. Bilater^ 
dilatation of the pupil is present in extreme exhaustion, but the pupil 
still retains some mobility. Irregularities in the shape of the pupil arc 
caused by adhesions between the iris and the lens resulting from previous 
inflammatory conditions of the eye. Distortion of the iris may result 
from an old-standing iritis. 


N 
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The reaction of the pupils to light depends on impulses conveyed 
by the afferent fibres in the optic nerve from the eye passing through 
an intermediate cell station in the corpora quadrigemina and returning 
to the eye by the efferent fibres in the oculomotor nerve. Failure of the 
pupil to react to light may be due to a lesion on any part of this reflex arc. 
In the normal animal the effect of light on one eye and the pupil of that eye 
is reflected in the otlier eye, bright light shining on one eye causing some 
contraction of the pupil of the other eye ; if light is cut off both pupils 
diow dilatation. This bilateral reaction of the pupils appears to be due 
to the decussation of the fibres of the optic nerve and has been referred 
to as the consensual reaction of the pupils ; it may be absent in the 
case of lesions of the optic nerves, the oculomotor nen^es or their centres. 

The reaction of the pupil to light should be tested by covering one 
eye with the hand so that all light is excluded, llie eye being kept covered 
for at least half a minute. As soon as the eye is uncovered the reaction 
of the pupil should be observ'ed. On exposure to light the pupil should 
almost immediately contract ; it appears lo contnact rather more than is 
necessary and then dilates a little, and after a phase of decreasing con- 
traction and dilatation the pupil settles dovoi to the position necessary 
to control correctly the brightness of the lights reaching the retina. The 
source of light for the examination requires to be reasonably bright ; 
the light may be used directly on the eye, or if it is found more suitable 
may be reflected into the eye by means of a mirror. The test is applied 
to both eyes. The speed with ’which the pupil responds to light should 
be noted and also the amplitude of the response. The pupil is often 
found to respond very slowly to alterations in the intensity of the light 
reaching it. In other cases, though the light is strong, the pupil remains 
dilated. 

The Fourth Cranial Nerve or Trochiear Nerve. — ^This nerve 
supplies the superior oblique muscle of the eye. Paralysis of the fourth 
cranial nerve interferes with downward movement of the eye so that the 
eye is turned inwards instead of downwards. 

The Sixth Cranial Nerve or Abducent. — ^This nervT supplies the 
external rectus muscle of the eye and the retractor muscle of the eyeball. 
The principal evidence shown by paralysis of this nerve will be inability 
to move the eye outwards. 

The Fifth Cranial Nerve or Trigeminal. — ^'Phis nerv'c consists of 
sensory, motor and secretoiy fibres and, as the name trigeminal implies, 
is divisible into three main branches. The first two branches, the 
ophthalmic branch and the maxillary branch, arc purely sensory nerves ; 
the third, the mandibular branch, contains a mixture of sensory, motor 
and secretory fibres. 

The details of the three branches that are of importance in clinical 
diagnosis are as follows : 
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1. Ophthalmic Branch . — ^This 
frontal nerve and the naso-ciliary 
to the eye, the lachrymal glands, 
temporal region and forehead. 

IL Maxillary Branch consists 
palatine nerve and the infraorbital 
to the lower eyelid, the mucous 
soft palate, the teeth of the upper 
nasopharynx. 


consists of the lachrymal nerve, he 
nerve. These nerves supply sensation 
the upper eyelid and the skin of the 

of the zygomatic nerve, the spheno- 
nerve. These nerves supply sensation 
membrane of the nose, the hard and 
jaw and the mucous membrane of the 


III. Mandibular Branch consists of the masseteric nerve, the deep 
temporal nerve, the buccinator nerve, the ptciy^goid ner\c, the superficial 
tempoml nerve, the mandibular alveolar nerv'e and the lingual nerve. 
Sensation is supplied by the mandibular branch to the lower part of the 
face, the side of the head, the lower lip, the ear, the tongue and th* lower 
teeth. Motor fibres from the mandibular branch go to the muscles of 
mastication, the tensor palati and the tensor tympani. 

Paralysis of all three branches of the fifth nerve would cause a loss 
of sensation in the tissues detailed above ; there would also be inter- 
ference with mastication. Owing to the loss of sensation in the con- 
junctiva and cornea trophic change in the eye may de\elop. The 
application of tests to the fifth nerve in the domestic animals is limited 
compared with what may be achieved in human patients. The sensory 
functions of the cornea, conjunctiva, eyelids, nose and mouth, the teeth 
and the skin of the area concerned can be tested. 

The conjunctival reflex is tested by lightly touching the conjunctiva, 
when the eyelids should immediately close. The corneal reflex is tested 
by gently touching the surface «'f the cornea with some soft object that 
will not damage its surface ; a rapid and forceful closure of the eyelids 
should ensue when the cornea is touched. The conjunctival and comeal 
reflexes may conveniently be tested simuhaneously. Tests of the sense 
of taste are difficult to apply with accuracy in the domestic animal. It 
may appear that the animal prefers certain foodstuffs or refuses food 
containing unpleasant tasting adulterants, but such tests would be devoid 
of significance if the substances used for the test possessed odours that 
were either pleasing or displeasing to the animal. 1 he sensibility of the 
skin of the area supplied as well as the ^ »us membrane of the gums 
and lips may be tested with digital pressure ; 'f the response is very poor 
the point of a fine needle may be used. 

The motor functions being principally concerned with the muscles 
of mastication, the movements of the lower jaw should be examined. 
A bilateral paralysis of the fifth cranial nerve leads to paralysis of the 
jaw and the animal is unable to close its mouth. A one-sided paralysis 
of the fifth nerve causes an unequal closure of the lower jaw ; the muscles 
on the paralysed side are less prominent •than on the healthy side, and 
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when the mouth is opened the lower jaw tends to deviate towards the 
side on which the nerve is paralysed. The loss of secretory function 
due to paralysis of the fifth nerve will cause some dryness in ^ mouth, 
but owing to secretions reaching the mouth from tissues in receipt of 
another nerve supply the reduction of secretion may not be very 
appreciable. 

The Seventh Cranial Nerve or Facial Nerve. — ^This nerve is 
entirely motor in function at its origin, but in its course it receives a small 
number of sensory fibres. Its principal fimction is to provide the motor 
supply of the muscles of the face, lips, cheek, nostril and exteriud ear. 
Because of the tone maintained in these muscles by this nerve it has 
been spoken of as the nerve of expression. 

Paralysis of the seventh nerve produces a typical facial expression. 
On the affected side the ear droops but the eye remains open, the upper 
lip is drawn towards the healthy side, the lower lip hangs down on the 
affected side and saliva dribbles from the mouth. The face on the 
affected side has a stupid appearance and the animal looks vacant. In 
the horse the facial nerve has an important function in connection with 
respiration in that it supplies the muscles controlling dilatation of the 
nostrils. A horse suffering from bilateral paralysis of the facial nerve 
develops severe dyspnoea on strenuous exertion owing to the failure of 
the nostrils to dilate. It will be appreciated that in facial paralysis there 
will be difficulty in prehension ; and food and saliva vrill drop from the 
mouth when the animal is chewing. 

The Eighth Cranial Nfrve or Auditory Nerve. — ^The eighth 
cranial nerve may almost be regarded as consisting of two nerves, these 
being the auditory nerve that is concerned with the function of hearing 
and the vestibular nerve that is concerned with the maintenance of 
equilibrium. The auditory nerves convey impulses from the cochlea 
and terminate in the ventral cochlear nucleus and in the tuberculum 
acousticum ; from there secondary auditory tracts arise and after a partial 
decussation pass to the cortical centres of hearing. The vestibular nerve 
arises from the vestibular ganglion and terminates in the vestibular 
nucleus on the floor of the fourth ventricle. ITiere appear to be connec- 
tions of the vestibular nerve with centres in the cerebellum and the 
motor tracts of the spinal cord. Dysfunction of the eighth cranial nerve 
may, therefore, lead to interference with hearing and disturbances of 
equilibrium. Before making any examination of the power of hearing, 
it is necessary to exclude the possibility of deafness being due to some 
abnormality of the external ear. 

It is difficult satisfactorily to apply delicate tests of the power of hear- 
ing in the majority of the domestic animals. Highly trained dogs may 
show to a remarkable degree their power of distinguiduhg accurately 
between different sounds. In the first place the response of the anim^ 
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to word of command spoken fairly loudly may be observed. If the 
anim^ s hearing is normal it will usually raise its head and turn towards 
the direction from which the sound came. If the animal’s response to 
such a comparatively loud sound is satisfactory the volume of the sound 
can be gradually reduced, and it is often possible to determine how 
small a sound will attract the animal’s attention. In horses, cattle, 
sheep and pigs the movement of the external ear should be watched, 
since the animal rapidly moves the ears to catch any sound. In dogs 
with erect ears similar movements of the ears may be delected ; a dog 
usually turns towards the direction fiom which the sound comes, even 
though the sound may be very faint. In the case of trained animals their 
ability to distinguish between different words of command may be 
tested. It will usually be better that the commands should be given 
by someone whom the animal knows, since it may not respon«.l to the 
commands of a stranger and so a wrong impression will be created as to 
its powers of hearing. 

Tests of equilibrium have already been carried out when considering 
the animal’s behaviour, posture and gait. Destruction of the labyrinth 
or damage to the vestibular nerve on one side causes the animal to hold 
its head turned so that the affected side is lower and the animal tends 
to fall towards the damaged side. 

The Ninth Cranial Nerve or Glossopharyngeal Nerve.— This is 
a mixed motor and sensory nerve, the latter part constituting the bulk 
of the nerve. The nerve has three main branches. The first supplies 
sensory fibres to the mucous membrane of the tympanum and the 
Eustachian tube. The second is motor to the muscles of the pharynx 
and sensory to the mucous menibrane of the pharynx. The third branch 
is sensory for the posterior third of the tongue, the soft palate and tonsillar 
region. Paralysis of the ninth cranial nerve alone very rarely occurs. 

It is difficult to test the functional a^'tivity of the glossopharyngeal 
nerve in the domestic animals, as localisation of the part of the tongue in 
which taste is being experienced is not possible. In only some animals 
is it practicable to test the sensory reactions of the posterior part of the 
tongue, the soft palate and the pillars of the fauces. In the dog the mouth 
can be opened widely and the posterior wall of tht pharynx stimulated, 
when there should occur reflex contraction the pharyngeal wall. 

The Tenth Cranial Nerve or Vagus Nerve. — ^The connections 
formed by the vagus with neighbouring nerves and with the sympathetic 
are very extensive, and their importance is reflected in the functional 
balance of many tissues in the body. From a diagnostic point of view 
the more important ramifications of the vagus are : (i) Tlie Phaiyngeal 
Branch — ^This supplies the muscles of the pharynx and the soft palate 
with the exception of the tensor palati. (2) The Anterior Laryngeal 
Nerve — ^This provides sensory nerves fo» the floor of the pharynx, the 
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entrance to the oesophagus and the anterior part of the larynx; the 
anterior laryngeal nerve anastomoses with the recurrent laryngeal nerve. 
The anterior laryngeal nerve provides motor fibres for the cricothyroid 
muscle of the larynx. (3) The Recurrent Laryngeal Nerve, as its name 
implies, passes down the neck with the vagus trunk and then turns back to 
retrace its path up the neck. The recurrent ner\'e is both motor and 
sensory. It supplies motor fibres to all the muscles of the larynx except the 
cricothyroid. It also provides the sensory nerve supply to the trachea and 
oesophagus and, as already stated, anastoiifoses with the anterior laryn- 
geal nerve in providing a sensory supply to the mucous membrane of 
the larynx. (4) Cardiac Branches. (5) Tracheal and (Esophageal 
Branches — ^These run with the branches of the recurrent nerve and 
sympathetic fibres to innervate the trachea, oesophagus and large 
vessels. (6) Bronchial Branches — ^These unite with sympathetic fibres 
and provide a plexus supplying the bronchi and blood vessels of the 
lungs. And (7) The Dorsal and Ventral OEsophageal Trunks — ^^riiese 
pass through the mediastinum and enter the abdomen. In the abdomen 
the vagus provides the motor nen^e supply for most of the abdominal 
viscera through the various plexuses and ganglia. 

The effects of vagus dysfunction will depend on whether the lesion is 
central or peripheral. The following arc the abnormalities Sttributablc 
to dysfunction of the various divisions of the vagus : 

(1) Pharyngeal Branch. — ^The animal may not be able to swallow 
properly ; this may lead to the animal refusing food, or attempts at 
swallowing result in the animal rejecting the food, \vhich is regurgitated 
through the mouth and nostrils. 

(2) Anterior Laryngeal AVw. --Unilateral paralysis of this nerve 
does not usually produce any symptoms. Bilateral paralysis causes 
relaxation of both vocal cords and the voice becomes hoarse and deep ; 
but even bilateral paralysis of this nen^e can seldom be recognised in 
the domestic animals. 

(3) Recurrent Laryngeal Nerve-- A unilateral paralysis of the recurrent 
nerve is the most common cause of “ roaring in the horse. Recurrent 
laryngeal paralysis is very rarely encountered in the other domestic 
animals ; it causes alterations in the position of the vocal cords that 
can only be recognised if the larynx is inspected. 

(4) Cardiac Branches.- Since the vagus supplies the inhibitory fibres 
of the extrinsic nerve mechanism of the heart, the removal of the vagus 
control will result in acceleration of the heart. 

(5) and (6) Tracheal^ (Esophageal and Bronchial Branches . — ^Thc 
only symptom that could be recognised in the domestic animals as 
being associated with these branches of the vagus is difficulty in swallow- 
ing, and this, as has already been mentioned, would be at least in part 
due to dysfunction of the pharyngeal branch. 
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(7) Dorsal and Ventral (Esophageal Trunks . — ^As this portion of the 
vagus is principally concerned with the supply of motor power to the 
stomach and intestine, the effects of vagal dysfunction in these trunks 
produces symptoms that are associated with the digestive system. 

The Eleventh Cranial Nerve or Spinal Accessory Nerve. — ^T he 
spinal accessory nerve is purely motor. It consists of two parts that are 
distinct in both origin and function. The accessory part arises from 
the medulla and supplies motor fibres to the vagus for the pharynx and 
larynx ; the function of this p.art lias therefore been discussed with that 
of the vagus- The spinal part arises from the cervical part of the spinal 
cord ; passing forward and receiving filaments on its track it enters the 
foramen magnum and leaves the cranium in company with the vagus. 
The spinal part provides the motor nerve supply to the trapezius and 
sternoccphalic muscles. Paralysis of the spinal part of the eleventi nerve 
will cause some dropping of the scapula on the affected side, and the 
head will be slightly turned towards the opposite bide. 

The Tweletii Cranial Nfrve or Hypoglossal Nervf. — ^The hypo- 
glossal nerve is motor to the tongue. In unilateral hypoglossal paralysis 
the tongue lies limply over to tht affected side ; if paralysis is bilateral 
the tongue hangs limply from the mouth. 


Autonomic Nervous System 

Consisting as it does of the sympathetic and parasympathetic systems, 
the function of the autonomic nervous system is very diverse. It is 
important to bear in mird the functional balance that exists between the 
parasympathetic and sympathetic nerve mechanisms ; this balance is 
exemplified in regard to the control of the size of the pupil and the control 
through the extrinsic nerve mechanism of t’lc heart rate. The functional 
efficiency of the autonomic nervous systerr is reflected by the aciivity of 
the tissues whose essential nerve supply is autonomic in character. 
Reference has already been made, when discussing the cranial nerves, to 
the majority of the tissues supplied by the cranial portion of the para- 
sympathetic. A systematic examination of the cranial nerves on the lines 
already indicated will readily reveal the presence of jmy dysi unction.^ 
from the sympathetic supply to the eye, wu.^h will now be considere , 
the main sympathetic functions tliat merit atter.lion in diagnosis are con- 
cerned with the accelerator mechanism of the heart and vasoconstnctiom 
The sympathetic supply to the eye is important, as it is only through 
the eye that a satisfactory means exists of testing the fanctional 
activity of the cervical sympathetic. Arising from the caudal cervical 
and cranial thoracic region of the spinal cord, the sympathetic fibres pass 
to the sympathetic chain and so to the inferior and superior cervica 
ganglia ; from the superior cervical ganglia the sympathetic fibres pass 
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to the dilator muscle of the pupil. Paralysis of the sympathetic supply 
to the eye results in constriction of the pupil due to the unopposed action 
of the spluncter muscle innervated by the oculomotor nerve (para* 
sympathetic). The pupil does not dilate when the eye is covered to occlude 
light, nor does the instillation of cocaine cause dilatation of the pupil. 

Peripheral Nerves 

Since the peripheral nerves fall into the two categories of motor and 
sensory, the examination of the fimctional state of the peripheral nerves 
can conveniently be discussed in two parts, one dealing with motor 
function and the other with sensory function. This division is necessarily 
an arbitrary one, and the co-ordination of sensory and motor function 
must also be considered. Such a co-ordination is obviously necessary to 
maintain posture and to control eqiiilibrium ; that aspect of the state 
of the nervous system has already received attention. There remains, 
however, the examination of certain reflexes which indicate the state of 
conductivity and reflex activity prevailing in the particular part of the 
nervous system involved. The examination of these reflexes is described 
after that of the motor and sensory nerves. 

Motor Nerve Activity. — ^The examination of the «nimal will 
already have revealed any unusual features in its posture and gait, and 
the presence of abnormal actions should also have been noticed. If the 
aiumal’s posture and gait arc normal it may be concluded that there is 
satisfactory control over motor function. If, however, there is a local lack 
of control, the nature of this should be investigated. It may be that a limb 
is not being moved normally, because of a local painful condition. 
Paraplegia characterised by knuckling of the fetlocks and a spastic 
condition of the lumbar, sublumbar and gluteal muscles occurs in 
paralytic equine myohaemoglobinuria. This equine disease admirably 
illustrates the point that an essential preliminary to any examination 
of the nervous system is a general examination of the patient, since 
that general examination should enable the clinician to recognise the 
cause of the paraplegia. 

Local paralysis may be due to a lesion involving only a particular 
peripheral nerve. A clear example of this is found in radial paralysis, 
a condition that is not at all uncommon in horses and dogs, though it 
may occur in any animal. Paralysis of the radial nerve removes the 
motor nerve supply to the extensors of the fore-limb ; in consequence 
the elbow drops and the limb cannot be carried forward. As the paralysis 
involves the lower neurone the muscles are limp and flaccid and rapidly 
atn^hy, the presence of this atrophy being readily demonstrated if a 
comparison is made with the corresponding muscles of the opposite limb. 
The presence of muscular atrophy may be seen by inspection, but it is 
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desirable that the muscles should be palpated. In animals with a 
long coaty especially in small dogs, the presence of muscular atrophy 
will only be realised if the muscles are palpated and compared with the 
corresponding muscles on the opposite side of the body. Palpation lias 
the added advantage that it will indicate the tone of the muscle. Muscles 
deprived of their nerve supply by a lower neurone paralysis are flaccid 
and provide no opposition to the passive movement of the parts con- 
cerned, whereas in upper neurone paralysis the muscle is spastic and 
any forced movement tends to be permitted by a series of jerky relaxa- 
tions. The clinician must be on his guard against mistaking the spastic 
state of muscles presen tin highly strung nervous patients for any type 
of spastic paralysis. The general reaction of the patient will indicate a 
highly strung nervous subject. 

If abnormal muscular movements have been noticed these should 
now be thoroughly in\ estigated. It will have already been noticed 
whether these abnormal movements involve the whole of the body or 
are localised to a particular part of it. In the majority of cases the 
abnormality consists of spasms of a muscle or gnjup of muscles. The 
spasm is described as tonic when it is characteiiscd by continuous 
muscular tension, though the tension may vary in seventy ; tonic spasms 
are characteristic of tetanus. The spac»m is described as clonic when 
periods of contraction are followed by periods of relaxation ; clonic 
spasms are encountered in strychnine poisoning, the spasms originating 
in afferent stimuli to which there is an abnormal response owing to the 
increased rate of conductivity and the increase in reflex excitability 
caused by the action of strychnine on the peripheral nerves, the spinal 
cord and its centres. 

Generalised muscular spasms, if powerful, may cause distortion of 
the whole body. This distortion is seen 1 1 tetanus, strychnine poisoning 
and in dogs in poisoning with hydrocyanic acid. If as a result of ^hc spasm 
the head is bent backwards, the tail elevated, the four legs extended 
and the spine from the head to tail forms as nearly as possible a concave 
arc, the condition is termed opisthotonos. If the body is bent downwards 
so that the feet are bunched together, the back arc'bed and the head and 
tail also bent downwards, the condition is tenned emprosthotonos. A 
lateral bending of the body is termed pleun ♦hotonos. 

The use of the term tetany is restricted to the description of a general 
disease characterised by a syndrome of tonic symmetrical muscular con- 
tractions, usually accompanied by increased excitability, hyperpnoea and 
sweating. A considerable variation occurs in the aetiology of tetany. 
Grass tetany of cattle and sheep is associated wath a reduction in blood 
magnesium (hypomagnesiaemia) and is apparently dietetic in origin. 
Transit tetany in ponies, also associated with a disturbance of the blood 
mineral balance, appears to develop as a result of prolonged exposure 
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to coaditioxxs that provoke intense fear ; it has been suggested that the 
fear causes hyperpncea and a measure of alkalosis. Tetany must be 
distinguished from tremor, an involuntary quivering of muscle* Muscular 
tremors are frequently observed in the later stages of acute disease when 
a state of collapse is supervening ; these tremors are coarse in character 
and are well exemplified by the generalised tremors seen shortly before 
death in a horse suffering from intestinal torsion. Fine muscular tremors 
are observed in disease that causes dehydration and chloride starvation 
of the tissues ; such tremors are seen in grass sickness of horses and in 
persistent vomiting in the dog, especially those cases caused by acute 
intestinal obstruction. Hysterical tremors occur in all forms of canine 
hysteria ; terror may cause tremors in higlily strung nervous animals. 

Chorea is a nen^ous disease characterised by involuntary jerking 
movements of individual muscles or groups of muscles. If the muscular 
contractions are gross in character they can readily be seen. In some 
cases the movements are only seen when the animal is resting and the 
postural tone of the musculature is relaxed so that the contraction is not 
prevented by the opposing group of muscles ; thus a dog’s leg may be 
seen jerking if it is lying at rest, but the jerking is not visible if the animal 
is standing. In other cases the choreic movements are visible irrespective 
of the animaFs posture. In severe cases of chorea the wludc^body may 
be jerking and there is considerable interference with the gait. If the 
onset of chorea has been sudden it is often sittended with great irritability. 
The muscular contractions of chorea may be so fine in character that 
they are more easily felt than seen. The muscles of mastication are 
very frequently involved in early chorea and, if the hands are gently 
applied to the head, the fine contractions can be appreciated by palpation 
when they are practically imperceptible to the eye. Chorea in dogs is 
very frequently, if not always, a clinical manifestation of central nervous 
disease caused by the virus of canine distemper. Choreic movements 
are seen in sheep in louping-ill, scrapie and pregnancy toxaemia. 

Convulsions consist of a scries of violent involuntary contractions of 
the skeletal musculature, during which the animal may be unable to 
retain its balance and consciousness may be lost. Convulsions are often 
described as “ fits.” Any history of fits given by an owner should be 
the subject of careful enquiry, as in many cases the fit has passed before 
the clinician has had iui opportunity of examining the animal. The 
person who actually saw the fit should be allowed to give his own descrip- 
tion of it before any questions are put, since the character of these 
questions is very apt to colour the description. If the convulsiims are still 
present when the clinician examines the animal he will be able to note 
for himself the nature of the seizure. The character and extent of the 
muscular movements should be noted, and it will be seen whether they 
are largely confined to the head or involve the whole body. It should 
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also be ascertained whether equilibrium is lost and if the convulsions 
become more severe following recumbency. An endeavour should be 
made to ascertain if the animal remains conscious during the seizure ; 
if consciousness is lost faeces and urine may be voided involuntarily. 
It may be that prior to the onset of the convulsion premonitory signs 
were observed. 

Convulsions may arise from a diversity of causes. It may be found 
that the general examination of the animal has repealed the presence of 
a disease that may cause coiuulsions. It is probably true that among 
the domestic animals convulsions are most common in the dog. The 
following are some of the inr>rc common conditions associated with 
comulsions in the domestic animals. In adult cattle convulsions very 
frequently occur in cases of lead poisoning and acute disturb*inre of 
mineral metabolism. So-called grass staggers, associated with a Liarkcd 
reduction of the blood magnesium, is in % cry many cases manifested by a 
convulsive seizure or fit with apparent loss of consciousness. Frequently 
more than one animal is affected and there is a historj" of the animals 
beirig recently put out to grass or changed into a new pasture. In calves 
convulsions may be associated w ith lead poisoning, a low blood magnesium 
or vitamin E deficiency or may be due to a foreign body impacted in the 
pylorus. In young pigs and puppies convulsions frequently result from a 
heavy helminth infestation of the intestine, the parasite often being the 
ascarid specific for the particular animal. In foals iiitussusception of the 
intestine may be manifested by convulsions : such cases nearly always have 
a rapidly fatal termination. In louping-ill in sheep the loss of equilibrium 
and struggling that follow s attempts to walk or run in the later stages of the 
disease may be regarded as a form of comniision. Cases of tetanus that 
become recumbent usually struggle vigorously, and generalised con- 
vulsions develop. Strychnine poisoning, / a sufficient quantity has been 
ingested, causes, in response to afferent Svinmli, a \iolcnt simultaneous 
contraction of both extensors and flexors. This in effect is a convulsion, 
and during the convulsion the animal remains acutely conscious. Canine 
hysteria in its maijiy forms is very fre(]uently manifested by fits or con- 
vulsions. These vary in severity and frequency. Convulsions are very 
often a symptom of the nervous form of canine distemper, among other 
symptoms being chorta and paraplegia. Iji ^ nj animal, but particularly 
the dog, urcumia iii its ncr\"ous form is showii by convulsions. In all 
animals convulsions may be clinical evidence of encephalitis and meningo- 
encephalitis. 

Sensory Nerve Activity. — The functional activity the sensory 
nerves should now be investigated. In the domestic animals the range 
of this investigation is necessaiily limited, and as far as the sensory 
function of the skin is concerned is practically restricted to the demon- 
stration of sensibility to pain. 
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Sensibility to pain should first be tested by palpation. Palpation 
dtould be carried out methodically with a view to demonstrating the 
site of any painful area. It may well be that the examination of the 
patient has already indicated the probable locus of pain ; for instance, 
in dogs, paraplegia or ataxia will indicate that an examination of the spinal 
i^on should be made, and palpation may reveal indefinite discomfort in 
the lumbar region. Palpation should first be light and superficial, and 
then may be succeeded by more firm deeper palpation. In some cases of 
hypersensitivity light superficial palpation is resented, but firm deep palpa- 
tion fails to reveal any point of maximum intentity of pain. Palpation will 
also show whether the skin of the region is of the same temperature 
as the rest of the body. If pain is revealed by palpation, every endeavour 
should be made to determine the tissues involved. This may be possible 
by further palpation ; for instance, it may be found that the pain com- 
mences in the lumbar region and follows the tract of the sciatic nerves. 
In other instances the pain may be found to be localised to a particular 
area ; in the case of dogs a radiological examination of the region may 
reveal the causal lesion. 

If palpation, both superficial and dorp, fails to elicit any response 
in the tissues under examination, a more stringent test of the sensibility 
to pain must be applied. For this purpose a pin or hypodermic needle 
should be employed. At first a superficial prick should be made, and if 
that elicits no response a deeper prick cait be made. It will be fotmd 
most satisfactory if the pricks are first made at the most remote part of 
the body being examined, and successive pricks arc made nearer the spine 
and head until a point is reached where sensation appears normal. For 
example, in examining the hind-quarters, the first prick might be made 
in the metatarsal region and successive tests made up the limb and 
along die lumbar region until a point is reached where the prick of the 
pin is resented, both limbs and both sides of the body being tested 
similarly. In this way a line may be drawn indicating the point at which 
sensation ceases. In lesions of the spinal column causing damage to 
the cord or its afferent roots, the line marking the limit of sensation 
is ustially found to be behind the actual site of the lesion owing to 
the fact that the nerves leaving the spinal cord do not run at right 
angles but at a relatively acute angle to the long axis of the body. 
Pain directly due to a spinal lesion may be located fairly accurately in 
relation to the site of the lesion, but tends to radiate backwards 
from the lesion. Pain caused by irritation of nerve roots is referred 
back along the track of the afferent nerves, and may, therefore, radlite 
some distance behind the point at which the irritation is occurring. 
• Pressure on the cord or nerve roots gives rise first to pain and finally 
to a complete absence of sensation in the regions peripheral to the site 
of the lesion. 



NERVOUS SYSTEM 


305 


It will readily be appreciated that in the domestic animals the demon- 
stration of sensation is dependent on the activity of both sensoiy and 
motor fibres, and the nature of the response to the stimulus may provide 
a useful indication of the site of the lesion, which may be of assistance 
in prognosis. Thus in a paraplegic animal a deep pridk with a needle 
may provoke no response at all, indicating a complete lack of sensation 
in the part concerned. The prick may provoke a central response, 
indicated by the animal emitting some audible indication of pain with 
possibly a movement of the head and neck showing that the animal 
resented the painful stimulus ; but, if there is no motor response in the 
region where the pain was inflicted, the indication is that though the 
sensoiy tracts to the region are still functioning, the motor tracts and 
spinal centres are functionless. It may be found that the painful stimulus 
provokes not only a central response but also a local motor resnonse 
indicatmg that botli the sensory and inoior functions are still effective, 
though it may appear from the comparatively small response that there 
is some impairment of function. The likelihood of a local motor 
response without a central respimse to the infliction of pain is limited to 
the case of an animal suffering from coma or some cerebral disease that 
does not immediately cause death, r g. dropsy of the lateral ventricles 
or cranial tumour. 

Lesions of the spinal column cause damage to nervous tissue in a 
number of ways. A fracture-dislocation of the spinal column will 
inevitably exert pressure on the spinal cord. This, if it amounts only to 
pinching of the cord, would not necessarily cause irretrievable damage 
provided the displaccme’it could be promptly reduced. If the over- 
riding of the displaced parts of the spinal column has been considerable 
the cord will have been subjected to such pressure that it has been so 
damaged that there is no possibility of repair occurring. In severe 
cases the cord is practically severed as by a scissors action between the 
two bony parts. Disease of the bones of the spinal column {e.g. tuber- 
culosis) may exist for a very long time without causing any symptoms, 
and it is only when subjected to some sudden stress that the bones 
collapse under the strain and pressure is exerted on the cord with the 
immediate appearance of symptoms. 

Lesions developing within the spinal xxilumn, once they attain 
sufficient dimensions, exert pressure on the spinal cord. In the posterior 
region of the body the cord does not occupy the whole of the spinal 
canal, and a lesion must be relatively large before it is of a sufficient size 
to exert pressure on the cord, though for some time it may have been 
causing displacement of the cord. The effects of pressure tend to appear 
quite suddenly and are those of interference with sensory and motor 
function. Lesions involving the spinal column may cause damage to 
the cord without effecting direct pressure On it ; thb damage may result 
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from preasure of the lesion on the veins within the spinal colomn, thus 
causing a vascular stasis and consequent anoxaemia of the part of the 
spinal cord posterior to the lesion. Owing to the walls of the vein being 
thin, comparatively little pressure is required to cause occlusion of the 
lumen, so it follows that a comparatively small lesion within the spinal 
column may cause the sudden appearance of serious symptoms indicative 
of a cessation of function of the affected part of the spinal cord. 

Reflexes. — Some of the tests of motor and sensory function already 
described necessarily involve spinal reflexes-v-e.^. local motor response to 
the infliction of pain. There are, however, throughout the body a number 
of established reflexes that should be tested in the course of an examina- 
tion of the central nervous system. These reflexes are divisible into 
three classes : 

1. Superficial reflexes concerned principally with the protection of 
the surfaces of the body. 

II. Deeper reflexes involving tendons, muscles and joints and concerned 

principally with equilibrium and locomotion. 

III. Organic reflexes concerned with the basal bodily functions of 

ingestion and excretion. 

Superficial Reflexes 

Conjunctival Reflex . — The method of testing the cfmjunctival reflex 
has already been described. The nerves concerned are the sensory 
fibres in the ophthalmic and maxillary branches of the fifth cranial nerve 
and the motor fibres of the seventh cranial nerve. 

Corneal Reflex . — ^The method of testing the corneal reflex has already 
been described. The nerves concerned are the sensory fibres in the 
ophthalmic branch of the fifth nert'e and the motor fibres in the seventh 
cranial nerve. 

Pupil Reflex.- -The testing of the pupil reflex has already been 
described. The nerves involved arc the second (optic) nerve (sensory) and 
the third (oculomotor) nen'c (motor). 

Perineal Reflex . — In the recunjbent animal the perineal reflex pro- 
vides a convenient means of testing the functional integrity of the local 
spinal reflexes. One of the folds of the skin radiating from the anus is 
pinched between the forefinger and thumb ; this should re.sult in a reflex 
contraction of the perineal musculature, causing the skin in the region 
to become tense. The test will be found particularly useful in cattle and 
horses. In these animals, in cases of recumbency, failure to elicit a response 
by the perineal reflex must be regarded as a sign of serious import. 

Pedal Reflex . — ^The testing of this reflex in the domestic animals is 
not necessary unless the animal is recumbent and either cannot ri.se or 
cannot stand when assisted to its feet. In the dog and cat if one of 
the folds of skin between the pads is nipped between the ball of the 
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forefinger and the thumb xiail, retraction of the leg should take place. 
In the normal dog the response is quick and active ; in paraplegic dogs, 
in which the spinal reflexes are still intact, the movement may be rather 
sluggish and limited in extent. The absence of any response to the pad 
reflex indicates a breakdown of the reflex arc. 

In cattle and horses the pedal reflex cannot be utilised owing to the 
protection afforded to the sensitive tissues by the horn of the hoof, but 
a comparable reflex may be tested by stimulating the skin of the bulb 
of the heel with a pin or hypodermic needle. 

Scratch Reflex . — Much attention hits been ff»cussed by experimental 
physiologists on the scratch reflex in dogs, but the testing of this 
reflex as part of a clinicial examination of the ner\ous system is of very 
little value. 

Dfephr Reflexes 

The number of the deeper or niuscle-teiidon reflexes that can be 
tested satisfactorily in the domestic animals is limited. Testing of the 
muscle-tendon reflexes can only be carried out if the animal is recumbent ; 
if the animal is standing on its four limbs it will be found impossible to 
distinguish between voluntary and involuntary response to the stimulus 
applied. In any case the need of testing these reflexes is principally 
confined to cases of recumlKnt animals in which it is desired to 
investigate the state of the ncuro-muscular mechanism. The principal 
value of testing these reflexes lies in the investigation of cases in which 
damage to the spinal c<)rd is suspected. If destruction of the cord has 
occurred the tendon leflcxcs will be abolished bthind the level of the 
point of damage. 

Patellar Reflex.- The hind-limb should be placed in a position with 
the stifle (knee proper) slightly flexed. Tlie lower part of the limb 
must be free to move, but if necessary moy be supported on a flat surface. 
When the limb is adjusted in this way the patient must be reassured 
and made to lie in as comlortable a position as possible ; it is helpful 
if an assistant handles its head and so attracts its attention, 'i'he tendon 
of the patella must now be sharply struck ; to do this the clinician may 
use the edge of his hand, or the edge of a lulcr, or any firm object that 
will render a sharp stimulus to the tendon without damaging the skin. 
In small dogs a flick with the nail of the forefinger very frequently 
provides a satisfactory method of stimulating the tendon. The effect 
of stimulating the tendon is to initiate a spinal reflex that results in an 
immediate contraction of the quadriceps muscle with a confiequcnt 
extension of the kjiee and forward extension of the rest of the leg. While 
this test is satisfactory in the majority of canine patients, it is not nearly 
so satisfactory in the larger animals owing to the bulk and vreight of the 
limb making it difficult to obtain a satisfactory position. 
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Tarsal Reflex . — This again is a test that can only conveniently be 
earned out in a recumbent animal. In order to carry out the test of this 
reflex the hock (tarsus) must be slightly flexed. If attempts to flex the 
hock are countered by the animal vigorously extending the limb, it may 
reasonably be assumed that it is not necessary to perform the test. When 
the hock has been flexed so that the achilles tendon (tendo calcaneus) is 
slightly tensed the tendon must’be struck a quick sharp blow. A prompt 
vigorous contraction of the gastrocnemius muscle should result. This 
also is a test more conveniently performed up smaller animals. 

Organic Reflexes 

Some of these reflexes have already received attention during the 
description of the examination of other systems of the body. 

Respiration . — Respiration is a complex muscular movement origin- 
ating in the respiratory centre in the medulla. Disturbance of respiration 
may be caused by disease of the respiratory system or may simply be a 
response to greater demands of the body. Alterations in tlie respiratory 
rate and character will result from stimuLition or depression of the 
nervous mechanism controlling the respiratory movements. Depression 
of the respiratory centre along with other medullary centres occurs in 
disease resulting in toxaemia and also in disease c<iu.sing coma. That 
such a depression of the respiratory centre has occurred will be made 
manifest by the general examuiation of the patient. Stimulation of the 
respiratory centre may be reflex, e.g. the stimulation of the centre that 
occurs in colic as a result of visceral pain ; stimulation of the centre 
also occurs when the carbon dioxide content of the blood increases. 
Serious damage to the cervical and anterior thoracic portion of the spinal 
cord, if interfciing with conduction, must result in death from asphyxia. 

Circulation. — ^'I'hc extrinsic nen'e mechanism of the heart is discussed 
in the chapter dealing with the circulation. 

Deglutition . — Difficulty in swallowing may be caused by an obstruc- 
tion in the pharynx or oesophagus or a local inflammatory reaction such 
as acute pharyngitis. The examination of the phar 3 m\ and oesophagus 
carried out when dealing with the digestive system will exclude the 
presence of an obstruction or local inflammatory process. Difficulty in 
swallowing is present when there is an inco-ordinatc action of the neuro- 
muscular mechanism ; this occurs in tetanus, strychnine poisoning and 
tetany. Paralytic conditions may interfere with swallowing, e.g. a rabid 
animal in the later stages of the disease is unable to swallow. 

Defeecation . — It is necessary to distinguish between inurfcrence with 
the defecation reflex and failure to dcfaccatc owing to inability O'f the 
animal to assume the normal pasture for the act of defalcation. Recum- 
bent animals usually retain the faeces even though the defaecation reflex 
is normal. Complete destruction of the cord results in a flaccid state of 
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the anal sphincter and fasces are voided passively, producing a state of 
incontinence of faeces. Irritation of the cord — ^by early pressure or other 
catises — ^may produce a spasm of the anal sphincter that prevents the 
passage of fxces. 

The state of the anal sphincter reflex may be tested by making a 
rectal examination and observing the tonus of the anal sphijicter, bearing 
in mind that the normal anal tonus differs in the various domestic animals. 
If the anal sphincter is unusually flaccid, it may be tested further by 
stimulating the junction of skin and mucous membrane with a pin or 
needle ; a prompt contraction of the anal sphincter should at once follow 
such stimulation. 

Micturition . — Enquiry will have been made as to whether micturition 
is being performed normally or not. It is necessary to ascertain if diffi- 
culties in micturition are due to inability to adopt the normal posture 
for this act. It is often found that an ataxic dog that cannot lift one leg 
without losing its balance will empty the bladder when supported in the 
normal posture if the process of urination is initiated by expressing some 
urine from the bladder with manual pressure on the latter through the 
abdominal wall. Damage to the micturition reflex may result in a relaxa- 
tion of the sphincter of the bladder so that urine is cojistantly dribbling 
through the urethra, without however a complete emptying of the bladder, 
as the vesical muscle is lacking in tone. If incontinence of urine is present 
the bladder must be examined in order to ascertain if the incontinence 
is due to the pressure of urine in a distended bladder overa>ming the 
action of the sphincter. 

Trophic Reflexes.- -Tiophic impulses play an important part in the 
nutrition of tissues. The absi. ice of trophic impulses is most easily seen 
in the state of the skin. The removal of these trophic impulses by 
damage to nerve tissue at first results in a local vasodilatation that 
produces a temporary increase in the temperature of the parts ; this is 
succeeded by stasis and the skin becomes colder titan that of other parts 
of the body. With the withdrawal of trophic impulses the skin is par- 
ticularly susceptible to trauma and the entrance of infection. Anunals 
recumbent on account of posterior paralysis are very liable to develop 
bed-sores on the skin of the regions from tvhich the trophic impulses 
have been removed as a result of the p. ’vsis. The rapid development 
of bed-sores in any p.ut of the body is theufore of significance in regard 
to the nort e supply of the part. 

Radiological Examination of thf Nervous Systfm 

Radiological examination of the nervous system is only practicable 
in the sheep, dog and cat. In sheep the localisation of an intracranial 
C3r8t may be facilitated if radiographs are taken in either the dorsoventral 
or lateral positions. Unfortunately the* density of the cyst and its contents 

O 
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is not very much greater than that of the surrounding tissues, and in 
some breeds, especially Blackfaces, the air sinuses of the skull produce 
a pattern on the radiograph that seriously intcrfcics with accurate 
interpretation. In the dog tumours involving the bones of the cranium 
may be shown radiologically. Intracranial tumours do not usually show 
up at all well on a radiograph, but by pressure they may alter the shape 
of the lateral ventricles, and a careful comparison of the shadows caused 
by the ventricles will show that there is a difference between the two 
sides. Air introduced into the cerebrospinal spaces by means of a 
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needle passed through the atlanlo-occipital spact into the cisttrna inagna 
(cerebello-medullary cistern) will enter the lateral \en tricks and enable 
these to be demonstrated radiologically. A radiological examination of 
the spine is seldom carried out except in the dog and cat. It is useful 
for the demonstration of fractures, dislocations and disease of the verte- 
brae causing either rarefaction of bone or the de^position of new bone. 
By means of radiographs the lesions of ossifying spondylitis can be 
demonstrated, as also can changes in the substance of the inter-vertebral 
discs associated wdth calcification. In the case of protrusion of the disc 
substance it may be possible by comparing the width of the inter-vcrtcbral 
spaces on a radiograph to determine a reduction in width in the affected 



NERVOUS SYSTEM 


ait 


inter-vertebral joint. It must be remembered that only lesions causing an 
alteration in the density of the tissues to X-rays will be shown by a direct 
radiological examination. The intrathecal injection of an opaque sub- 
stance, such as iodised poppy-seed oil, into the cerebrospinal fluid may 
make it possible for a lesion causing pressure on the cord to be demon- 
strated radiologically, the opaque material passing along the spinal cord 
only as far as the point of pressure. In this vray it is possible to demon- 
strate intraspinal tumours and protrusion of the intervertebral disc 
substance. In these conditions pressure on nerve tissue causes pain, 
muscular spasm and subsequently paralysis develops. 


iNtrRPRrrATioN of Symptoms and Signs arising irom the 
Nervocs Sy&ilm 

The diagnosis and differential diagnosis of diseases of the nervous 
system piesent in not a fewr cases a problem of considerable difficulty. 
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nerves. Trauma to bone, joint, muscle or tendon must be excluded by 
an examination of the affected parts. The clinician can then proceed 
to mq> out the regions that have been deprived of the normal motor and 
sensory nerve supply. If the site of the damage is located in the spinal 
cord, the s3nnptoms and clinical signs will be found to relate to the parts 
of the body posterior to the site of the lesion. The methods of deter- 
mining the site of the lesion, and to some extent its character, have been 
discussed under the various headings of motor nerves, sensory nerves 
and reflexes. If a local nerve lesion exists in the region of the head its 
locus can be ascertained by a systematic examination of the functioiuil 
activity of the cranial nerves. 

Central disease of tlie nervous system falls into a number of sub- 
divisions, namely: Specific diseases, e.g. tetanus, rabies, louping-ill, 
nervous complications of distemper, tuberculosis. Non-specific diseases, 
e.g. encephalitis, meningo-encephalitis, mcningo-myelitis. Poisomng, 
e.g. stiycluiine, lead, ergot. Hamorrhage, e.g. cerebral haemorrhi^e. 
Neoplasm, intracranial tumours, extracranial tumours causing pressure 
on the brain by extension through the cranial walls. Helminthiasis, e.g. 
tapeworm cysts within the crantiun ; for example, Camurus cerebralis. 
Degenerative processes, e.g. degeneration of the optic nerve causing blind- 
ness, degeneration of the oculomotor centre interfering with pufiil reflex, 
“ sway-back ” in lambs associated with a myelin defect of the cerebral 
white matter. 

Before considering the possibility of one of these central diseases 
being present, the clinician must eliminate the presence of any of the 
diseases that cause symptoms and clinical signs arising from the central 
nervous system ; for example, bovine hypocalcaemia and the com- 
parable conditions occurring in the other species of domestic animals, 
hypomagnesiaemia in cattle and other species, helminth infestations, 
especially in young pigs and puppies. 


SPECinc Diseases 

Tetanus. — K disease caused by the inoculation through a wound 
of Cl. tetani, more liable to follow deep punctured or contused wounds. 
In a number of cases the existence of a wound has escaped notice. The 
incubation period varies from forty-eight hours or less to as much as 
three weeks. Generally the shorter the incubation period the more rapid 
the onset of symptoms and the more intense their character. The disease 
is characterised by tonic spasms of the skeletal musculature. In a mild 
case the disease causes generalised stiffness, some degree of trismus (lock- 
jaw) and protrusion of the membranae nictitantes. Tit severe cases the 
muscular spasms are so acute that progression is almost impossible ; 
the animal sweats profusely and is manifestly distressed ; trismus may 
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be cumplete ; the eyes are retracted in their sockets and the membranse 
nictitantes are in a constant state of rigid protrusion. The muscular 
spasms may be so severe that the animal loses its balance and when 
recumbent lies struggling ; generalised convulsions rapidly ensue. 

Rabies. — ^An inoculable disease caused by the bite of a rabid animal. 
The incubation period is very long ; the average period in dogs is in the 
neighbourhood of two months, but an incubation period of as much as 
six months is not unknown. The disease is characterised by disturbance 
of consciousness and subsequent paralysis. Many animals after a 
phase of indefinite nervous disturbance suddenly become aggressive 
(furious rabies) ; during this stage the animal may travel great distances 
and may attack other animals and human beings, transmitting infection 
to them by the bites inflicted during the attack. This phase is succeeded 
by paralysis affecting first the swallowing reflex and later the muscles of 
locomotion. Even when recumbent the animal may still be able to bite 
if approached or handled. An animal suspected of rabies must be 
securely confined ; rabies is usually fatal within ten days of the onset of 
symptoms. Diagnosis is confirmed by the microscopic demonstration of 
Negri bodies in the cells of the hippocampus or by animal inoculation. 

Looping-Ill. — Though a disease most commonly attacking sheep, 
its incidence in cattle in some areas is quite considerable. Cases have 
also been confirmed in horses and pigs. The existence of the disease in 
dogs has not been established. The disease is caused by a virus trans- 
mitted by ticks, the most important tick in the British Isles being Ixodes 
rictnus. The introduction of the virus results first in a febrile reaction ; 
this very frequently has passed before the animal shows the characteristic 
symptoms of the disease, which are those of mcningo-encephalomyelitis. 
In sheep the symptoms are those of hypersensitivity and fibrillar con- 
tractions of the skeletal muscles that causes trembling. The muscular 
contractions become more intense until there is serious interference 
with the gait, the animal progressing by a succession of leaps, hence the 
name louping-ill. Paraplegia develops, the animal dying from inanition 
and exhaustion. In cattle the nervous symptoms develop suddenly; 
the animal may be found standing trembling and hardly able to walk. 
Generalised paralysis rapidly develops and death follows in a few hours. 
Cattle showing the nervous symptoms of louping-ill are usually found to 
have a subnormal temperature. In horses the symptoms are less pro- 
nounced, trembling and interference with gait being observed. It appears 
that at least a proportion of cases in horses recover. Louping-ill is a 
disease with a very definite geographical incidence, being associated 
with the activities, of ticks infected with the virus of the disease. The 
incidence of the disease is at its highest following the periods of maximum 
tick activity, e.g. early summer and autumn. 

Distemper Complex. — ^The nervous complications of the distemper 
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complex: are chorea, convulsions and paraplegia. Chorea in the dog is 
very rarely due to any other cause than the invasion of the central nervous 
system by one of these viruses. Convulsions in dogs, if the nervous 
complications of this disease, can only be identified as such when it is 
possible to establish the existence or recent existence of an attack of the 
disease. Similarly the decision that paraplegia is due to this disease must 
rest on the recognition of the clinical signs of the disease. 

Tuberculosis. — Symptoms arising from tuberculosis of the nervous 
system are most commonly encountered in cattle and especially in 
young animals. The symptoms vary somewhat according to the site 
and extent of the lesions. Epileptiform convulsions may occur in some 
cases, while in others the animal is in a state of dull stupor ; blindness 
and disturbance of motor control are also seen. Other clinical signs of 
tuberculosis may be present that indicate generalisation of the infection. 

A positive tuberculin test may be a guide in as far as it indicates the 
presence of a tuberculous focus in the body. In young calves a clinical 
examination of the mother may reveal the source of the infection. 

In a number of cases diagnosis in life can only be a tentative one that 
may be confirmed by a post-mortem examination. 

Non-specific Disease 

Encephalitis, MENiNCO-ENCEPHALnis —'rhore may be a history 
of disease, septicsemic in type, that by extension could lead to involve- 
ment of the brain and its coverings. Acute meningo-enccphalitis is 
accompanied by a high temperature with all the concomitants of fever 
and intense injection of the conjunctiva. In tlie earlier stages there is 
a pronounced excitability and in some cases convulsions. 'I’hc stage of 
excitement is succeeded by a stage of depression that may result in coma 
and death. Frequently there arc disturbances of the function of the 
cranial nerves ; not uncommonly this involves the optic and oculomotor 
nerves interfering with the pupil reflex, the animal having wide staring 
pupils that arc not responsive to light. Defective vision also occurs. 
Paralysis may commence in the hind-quarters and become progressively 
worse until the animal is completely recumbent. The extent of damage 
caused by the inflammatory process may be defined by a systematic 
examination of the cranial nerves and the peripheral nervous system. 

Meningomyelitis. — Inflammation of the spinal cord and its cover- 
ings may cause damage to spinal centres, peripheral nerve roots and the 
tracts of the spinal cord. The symptoms and clinical signs vary according 
to the site and extent of the inflammatory process. Initial irritation of 
the nervous tissue by a local lesion is often succeeded by paralysis. 
In many cases meningomyelitis is part of an inflammatory process 
involving the brain, the cord and their coverings. 
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Strychnine. — Strychnine poisoning gives rise to convulsive symp-- 
toms in response to afferent stimuli on account of the increased rate of 
conductivity and the increase in reflex excitability of the spinal cord and 
its centres. The symptoms may amount to no more than some excite- 
ment and quivering of muscles, or on the other hand there may rapidly 
develop a series of very powerful convulsive spasms that cause the 
animal to fall and by fixation of the muscles of respiration cause death 
by asph3rxia. Strychnine poisoning is characterised by a rapid onset and 
rapid development of symptoms. Death may take place within five 
minutes. 

Lead. — ^The clinical manifestations of lead poisoning in cattle are very 
variable. The following have been observed in proven cases of lead 
poisoning : peculiar behaviour suggesting mental aberration, nervous 
excitement amounting to mania, violent muscular activity shown by 
plunging violently in all directions and attempts to climb the walls of 
buildings, blindness and terminal convulsions. In one outbreak of lead 
poisoning causing the death of all seven of a group of young bulls, the 
leading sign in the early stag('s was diarrhoea. 

Rarer manifestations that have been reported are extensor paralysis 
and in the horse paralysis of the recurrent laiyngeal nerve causing roaring. 

Bracken. — In horses blacken poisoning is due to a thermo-labile 
anti-thiamine factor causing an acute thiamine deficienc)". The clinical 
manifestations are those of progressive inco-ordination, muscular tremors, 
inability to maintain a standing posture and finally generalised muscle 
spasms. 

Equisefum. — In both horses and cattle equisetum poisoning causes 
diarrhoea, signs of nervous excitement and a peculiar stringhalt-like gait. 

Ergot. — In addition to the vasoc(»nstnctor and ecbolic effects of 
ergot, this substance may cause scriou> central nerve damage. This is 
made manifest by excitement and n*uscular trembling ; later paralysis 
may develop. 

Cerebral Hi^«MORRHAGE 

In the domestic animals, with the exception of cases due to trauma, 
cerebral hccmorrhage is rare. In both traumatic and non-traumatic 
cases there may be loss of consciousness, and on recovery of conscious- 
ness it is seen that paralysis has occurred. The site of the hssmorrhage 
can be deduced by tracing out the tracts in which interference with 
conduction has occurred. Local paral)"sis may occur without loss of 
consciousness. It is necessary to emphasise that in the domestic animals 
haemorrhage in the region of the pyramidal tracts does not cause as 
much interference with locomotion aSi might be expected. No reliable 
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statistics are available of the incidence of cerebral hsemorrhage as a 
cause of sudden death in the domestic animals. The clinical picture of 
these cases is one of more or less sudden loss of consciousness followed 
by involvement of the vital centres and death. 

Neoplasm 

Intracranial tumours may be present for a very considerable time 
before they cause any symptoms. It is a remarkable fact that in very 
many cases symptoms due to an intracranial tumour appear suddenly 
and the animal <hes within a few hours of the onset of symptoms. The 
symptoms attributable to an intracranial tumour vary according to its 
site. Very often the first symptoms ob-served are those of a disturbance 
of posture and gait. The animal stands with its head turned to the 
affected side ; if made to move it staggers round in a circle ; it may 
lose its balance and will have great difficulty in regaining its feet. Inter- 
ference with vision is very common. The extent to which the cranial 
ner\'es are involved can be traced by a systematic examination. Similarly 
other symptoms and clinical signs can be co-related with damage to the 
motor areas and tracts. 

In small animals a radiological examination may prove helpful. 


Helminthiasis 

In cattle and sheep sturdy or gid is caused by the presence within 
the cranial cavity of the cystic stage of T. multiceps, known as Canurus 
cerebralis. The cyst causes locomotor disturbances by pressure. The 
animal holds its head towards the affected side and turns in a circle. 
The gait is staggering and the animal frequently loses its balance. Blind- 
ness is common and the animal .stumbles over any obstruction in its 
path. Sheep may fall into a ditch and be unable to climb out of it. Cattle 
are often found pressing the head against some fixed object. Affected 
animals are unable to feed properly and soon become exhausted, dying 
from starvation. Softening of the bones of the cranial vault by pressure 
from a cyst lying superficially in the cranium is sometimes observed. 

Location of the cyst is sometimes assisted by a radiological examina- 
tion. Failure to demonstrate the cyst by X-rays docs not exclude its 
presence. 

Degenerative Processes 

The toxic effects of various drugs appear to have a selective action 
on certain nerve tissues. Oil of Chenopodium in toxic doses frequently 
causes deafiiess in dogs. Certain arsenic compounds may cause blind- 
ness' due to degeneration of the optic nerve. In many cases there 
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is no known cause of the degeneration, llie symptoms are entirdiy 
dependent on the structures involved ; very frequently it is one of the 
pairs of cranial nerves that is involved, and perhaps most commonly the 
optic, oculomotor or auditory nerve. 

Sway-back is a disease of new-born lambs of unknown aetiology. It 
is characterised by a demyclination of the cerebral white matter. The 
symptoms may be noticed at birth, but in some cases do not become 
manifest until the lambs are from two to six weeks of age. The pre- 
dominant symptom is ataxia ; this varies from a slight weakness of the 
hind legs to complete paraplegia. In severe cases the cerebral white 
matter may be completely liquefied ; in milder cases histological exam- 
ination of the brain may be necessary to establish a diagnosis. 



CHAPTER VIII 

SKIN 

General Discussion. Clinical Examination : — ^Macule — ^Papule — ^Vesicle 
— ^Pustule — Ulcer — Scab — Desquamation — Scar — 1 lypcrkerati n- 
isation — Keratosis — Pigmentation 
Mode of Extension — Secondary Changes 

Parasitic Skin Diseases ; — Larger Animal Skin Parasites — Smaller 
Animal Skin Parasites — Ringworm — Favus 
Non-parasitic Skin Diseases 

The incidence of skin disease in the domestic animals is high. Many 
of the skin diseases are contagious, therefore prompt and accurate diag- 
nosis is of vital importance in their control and eradication. Sheep 
scab and equine parasitic mange (sarcoptic and psoroptic) arc diseases 
scheduled under the Diseases of Animals Acts, the procedure for dealing 
with the disease being detailed in the Sheep Scab Order and Parasitic 
Mange (Horses) Order. 

Skin diseases fail into two main categories, parasitic and nonjparasitic. 
Parasitic skin disease may be caused by either animal or vegetable 
parasites. The animal parasites include the larger ectoparasites, such 
as lice, fleas, keds and ticks, and the small animal parasites include the 
mange mites, the principal genera being Sarcoptes, Psoroptes, Chorioptes 
(Symbiot), Demodex, Otodcclcs and Noloedres. In sheep the action of 
larvse (maggots) of the blow-flies may also be considered as an example 
of the effect of animal parasites. The vegetable para.sites of the skin 
cause ringworm and favus. The severity of parasitic skin disease is 
often found to be related to the nutrition the animal is receiving. If the 
nutritional level is low, or if there is a lack of an essential element in the 
diet, parasitic disease may rapidly become general i.scd with the develop- 
ment of extreme debility. 

Parasitic skin diseases of the domestic animals arc of importance m 
public health, as a number of these diseases are transmissible to man. 
The larger ectoparasites are chiefly of importance from an aesthetic 
point of view, since their multiplication on the human skin docs not 
occur. Sarcoptic mange in any animal is transmissible to man and may 
prove to be a very troublesome condition. Ringworm and fa\’us are also 
transmissible to man. I'he clinician must remember this infectivity for 
mankind when examining cases of skin disease in the domestic animals, 
since he may himself become affected unless he takes reasonable pre- 
cautions ; it is, of course, necessary to extend these precautions to include 
those responsible for the control and han dling of animals affected with 
skin 'diseases that are capable of affecting man. 
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Non-parasitic disease of the skin includes those diseases caused by 
the invasion of the skin by micro-organisms, e.g. acne and impetigo. 
In this category there must also be placed the skin manifestations of 
systemic disease, e,g, the skin Icsicms of swine erysipelas, and the reaction 
of the skin in anaphylaxis, e-g. urticaria and also disturbances of the 
nutrition of the skin causing alopoecia (baldness). In the disease of 
sheep known as “ Scrapie tliere develops an intense progressive pruritus 
without a macroscopic lesion of the skin ; self-inflicted lesions result 
from the sheep rubbing itself against fixed objects. Non-parasitic disease 
may be directly related to a Jiutrilional deficiency, so in the examination 
of cases of skin disease a full clinical examination should be made and 
an accurate history of the diet obtained. Skin diseases are frequently 
attributed to hormone deficicnc)^ but it is often difficult if not impossible 
to establish a definite relationship to any specific hormonal defect. In 
diabetes mellitus in dogs skin lesions are sometimes encountered that are 
apparently related to defective nutrition of the skin. There are a number 
of non-parasitic skin diseases of unknown teliology, e g. acanthosis nigricans 
(keratosis nigricans). 

Clinical Examination 

’’I'he majority of skin diseases can be rcgaided as an inflammatory 
reaction to irritation of the skin by a pathogen, the character of the 
inflammatory reaction depending principally on the causal agent ; but 
it also depends to some extent on the species of animal affected, for 
the skin response varies, an outstanding example of this being the difference 
between the lesion of *iiigwt)im in cattle and the lesion of the same disease 
in dogs. 

The early minute lesions of skin disease may escape visual detection 
owing to their being hidden by the C' at or fleece, but in many cases 
attention is quickly attracted by the enimal showing evidence of skin 
irritation. The clinician must, therefore, make careful enquiry con- 
cerning any evidence of skin irritation ; this may not be constantly in 
evidence but the inlurniation may be elicited that when the animal is 
resting it is disturbed by skin irritation ; such ir**itation is more intense 
if the skin is warm. The animal will show evidi nee of irritation by rubbing, 
scratching and biting the part ; this Icavl to further damage to the skin, 
and inspection )f the area concerned will sh )W not only the lesion of the 
disease but evidence of the self-inflicted damage. Skin irritation may be 
localised, e.g, a patch of acute moist eczema in a dog or chorioptic mange 
in a horse’s hind-leg ; or it may be generalised, e.g. sarcoptic mange 
affecting the greater part of the body. Inspection of the skin may suggest 
that the skin disease is confined to the area to which attention was 
attracted by evidence of irritation, but palpation of the skin may reveal 
very small lesions in neighbouring orwemote parts of the body. It is, 
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therefore, necessary in cases of skin disease to examine both by inspection 
and palpation not only the immediate site on which attention has been 
focussed but also the rest of the skin, in order to determine the extent 
of the disease. 

An early sign of skin disease in some cases is the erection of a tuft of 
hair ; inspection and palpation of the part will reveal the presence of a 
small lesion that is disturbing the lie of the hair. An inflammatory 
reaction in the skin may interfere with the nutrition of the hair or wool ; 
the fibres become brittle and the hair breaks, leaving an area in which 
truncated hairs are seen protruding through the products of the inflam- 
matory reaction. 'Fhe skin inflammation may result in such damage to 
the hair follicles that the skin becomes entirely denuded of its normal 
covering. Congestion causes reddening that is visible in non-pigmented 
skin ; though most readily appreciated in those parts of the body not 
covered by the coat or fleece, erythema can be seen if the hairs of the 
coat are divided so that the skin can be inspected, or if the hair has been 
lost as a result of skin disease. 

Many skin diseases are accompanied by an unpleasant smell ; though 
there are marked differences in these smells it is very doubtful if the 
character of the smell alone should be considered as of diagnostic value. 
The squamous fonn of demodcctic mange in tlie dog has a rather well- 
defined musty odour, but a diagnosis of dcmodcctic mange can only be 
established by the microscopic demonstration of the parasites. Favus 
also has a quite distinct mouldy or musty odour, but diagnosis is based 
on the characteristics of the favus cup and, if need be, confirmed by the 
demonstration of the parasitic fungus. 

'When the area of skin involved has been defined, it should be 
examined with a view to identifying the primary lesion. Very often the 
appearance of the primary lesion has been altered by secondary changes ; 
these may be due to invasion of the devitalised sl^ by the oiganisms 
normally present in the skin, or the secondary lesions may have been 
caused by trauma inflicted by the animal licking, biting or scratching 
the parts. Sometimes the secondary lesions are mainly due to the 
action of skin dressings tlut have either been imsuitable or have been 
excessively irritant in their action. 

In order that the lesion may be identified it is necessary to con- 
sider the variations in form that may represent successive stages in the 
inflammatory reaction of the skin. For instance, the stages characteristic 
of the lesion of variola vaccinia (cow-pox) are papule, vesicle, pustule, 
scab and scar, but if the lesion is subjected to trauma its appearance 
may be changed — e.g. in a cow-pox lesion on a cow’s teat damage inflicted 
during the process of milking causes early rupture of the vesicle and 
the development of an ulcer that in its turn may be invaded by secondary 
infection. 
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The lesioxis that may be encountered and points that require notice 
are as follows : 

Macule. — A discoloured stain or spot on the skin that is not raised 
above the surface of the surrounding skin. Many skin diseases commence 
as a small red spot. The initial lesion of variola occurs as a rose-red 
spot and has been termed roseola. A macule or spot due to congestion 
of the skin as in variola can be obliterated by pressure, but if due to 
haemorrhage, as in the bite of a large ectoparasite, such as a tick or louse, 
the spot cannot be obliterated by pressure. Though maculse may appear 
at first as isolated discrete spots, if numerous they may by extension 
become confluent to form a large erythematous area. Tlie increase in 
size of maculae is often very rapid, and the individual spots may lose their 
identity in a larger area very soon after the commencement of the 
inflammatory process in the skin. 

Papule. A circumscribed solid elevation of the skin formed by the 
proliferation of the epithelial cells of the skin. Papules are small lesions 
not larger than a pea. Larger lesions of the skin are described as nodules. 
The presence of a papule in skin covered with hair disturbs the lie of the 
coat and the site of the papule may be marked by an erect tuft of hair. 
Papules can be felt if the skin is palpated, and the impression gained is 
that of small areas raised above the surface and firmer than the surround- 
ing skin. I’he form of the papule may be of assistance in diagnosis ; 
in acne the papule has a pointed peak, whereas in parasitic disease of the 
skin the papule tends to be flattened ; the papule in eczema is roimded. 
The papule may be comparatively superficial, painless and surrounded 
by a small area of infil*’ratiun as in the lesion of impetigo ; or if the lesion 
be of a more deeply seated inflammatory reaction in the skin there will be 
a correspondingly greater infiltration and the lesion will be painful as 
in the severe form of contagious acne of horses. 

Vesicle. — ^A vesicle is formed by the elevation of the horny layer of the 
skin epithelium with serum. The vesicle represents a further stage in 
the inflammatory process. Vesicles may be simple in character or they 
may be septate, containing numerous fine strands that divide up the 
cavity. Simple vesicles develop by extravasation of serum as a result of 
the irritation of the skin by mange mites. A septate vesicle is encountered 
in the variolas ; in cow-pox retraction of the septa in the centre of the 
vesicle produces a depressed area, and a vesicle of this form is sometimes 
spoken of as an umbilicated vesicle. The base of the vesicle may be 
surrounded by a zone of hyperasmia, indicating that underlying the 
vesicle is a marked inflammatory reaction, which may be of considerable 
diagnostic value. In true cow-pox (vaccinia) the vesicles are not numerous 
on the udder and teats, but are surrounded by a marked area of hyper- 
aemia; in fidse cow-pox the vesicles are numeroua, very superfidal, 
non-septate and surroimded by very littlie inflammatory reaction. 
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Large blister-like lesions are encountered in some skin diseases; 
these are called bulla or blebs and vary in size from that of a hazel-nut 
to that bf a walnut. Bulls develop on the course of the lymphatics in 
farcy of equines (the cutaneous form of glanders) and in equine epizootic 
lymphangitis. In urticaria (nettle-rash) the lesion is formed by the 
extravasation of scrum into the malpighian layer (stratum mucosum) ; 
a true vesicle is not formed, the serum being dispersed between the cells, 
producing a firm, slightly elevated patch. 

Pustule. — K small elevation of the skin containing pus. The pustule 
may be superficial with comparatively little infiltration of the surrounding 
skin. The walls of the superficial pustule are largely formed by the 
elevated horny epithelium ; they are comparatively thin, so that there 
is little tension in the pustule and the surrounding area. The lesion of 
impetigo is an example of a superficial pustule. The pustule may be 
deep-seated with a correspondingly greater zone of infiltration. The wall 
of a deep-seated pustule is formed by the inflamed suiTOunding 
skin ; there is considerable tension and the part is painful. Deep-seated 
pustules are encountered in acne, pustular dermatitis, san-optic and 
demodectic mange, and in pyobacillosis in shet*p due to Actinobadllus 
lignieresi {B, purifanens). 

Ulcer. — ^Ulceration results from the breakdown of a \esiclef)r pustule. 
This may occur as part of the inflammatory reaction or it may result 
from trauma to the lesion. The characters of the ulcer are often of 
assistance in determining the nature of the disease causing it, and the 
following details should be obsen’cd : the depth, the character of the 
floor, the form of the edge of the ulcer, the nature of discharge from 
the ulcer, and the reaction in neighbouring tissues, including lymphatic 
glands. 

The depth of the ulcer will indicate whether the skin lesion from 
which it arose was superficial or whether it was deep-seated in the skin 
proper, or whether a subcutaneous lesion breaking through the skin has 
led to ulceration. 

The character of the floor is distinctive in some skin diseases. I’he 
floor of the ulcer of equine ulcerative cellulitis rapidly fills with granula- 
tion tissue. The ulcer in farcy is more indolent and the floor docs not 
show the same evidence of profuse granulation. 

The edge of the ulcer may be clear-cut, almost as though a piece of 
skin has been punched out. This form of ulcer may be seen in the bulbs 
of the heel in foot and mouth disease. The edges of the ulcer may be 
ragged ; the ulceration round the angles of the mouth in contagious 
pustular dermatitis of sheep (orf) has a ragged appearance. The 
edge of the ulcer may be inverted as occurs in the lesion of equine epizootic 
lymphangitis. 

The discharge from an ulcer will vary in character to some eictent 
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accx>rding to the state reached in the inflammatory process when the 
ulcer is examined. In a superficial ulcer the discharge is seldom other 
than clear and serous. In acute moist eczema the discharge is serous. 
In more deeply-seated ulcers the discharge tends to be purulent and to 
some extent the type of pus may give an indication of the cause of the 
ulceration. In farcy the discharge has a grey, glecty appearance ; in 
epizootic lymphangitis the discharge to begin v^ith is tliick and yellow, 
later it becomes clear and serous. Any discliarge from an ulcer 
may have admixed with it traces of blood shed from the floor of the 
ulcer. In many skin diseases the discharge from an ulcer has a distinct 
odour ; very frequently this is unpleasant in character. Thus mange, in 
any form with ulceration, has a very pronounced and not too pleasant smell. 

'rhe reaction in the neighbouring tissue and lymphatic gland will 
indicate whether the ulcer is merely a minor local incident or whether 
it is part of a more geiicral disease of skin and underlying tissue. ITuis 
in farcy the ulcer is found on the course of a lymphatic vessel which is 
distended ; the lymphatic gland to which the lymph vessel passes will 
be enlarged and usually there is a good deal of subcutaneous cedeina in 
the area drained by the lymphatic vessel. 

Finally the ulcer should be examined for the presence of any gross 
parasites. In sheep the ulceration may be caused by the activities of the 
larvae of the blow flies. In any animal running out-of-doors in warm 
weather skin sores may attract flics that lay their eggs on or near the sore, 
the maggots emerging from the eggs proceeding to feed on the exposed 
tissue. 

Scab. — ^The dischc rge from a vesicle, pustule or ulcer dries to form 
a scab consisting of, in addition to the diicd discharge, epithelial cells, 
fibres of the coat and extraneous debris. The scab in some skin diseases 
is so characteristic in appearance that thagnosis can often be based on 
the appearance of the scab. Probably the classical examples of scabs 
having definite and characteristic forms are those of ringworm in cattle and 
favus in dogs, cats and rabbits. In bovine ringworm the scab is distinctly 
elevated above the surrounding skin with a clcaily defined margin. The 
scab is greyish white in colour, tough in consistence, firmly attached to the 
underlying tissues and tending to shed off fine flakes- indeed verj' much 
the colour and appearance of asbestos. Cl r examination of the scab will 
show truncated hairs sticking up through the '^cab. In fa\’us the scab takes 
the form of a cup or shield. This has a sharply raised margin and de- 
pressed centre. The edges of the scab arc silver grey and the centre lemon 
yellow ; in the centre of the cup arc stumps of hairs that appear dusty, due 
to the threads of the favus fungus enwrapping the hair. If the crust is 
broken it has a strong musty odour. The scab of impetigo is very lightly 
attached to the underlying tissue and rapidly separates, leaving a smooth 
shining surface formed by a very thin covering of newly formed epithelial 
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cells covering the site of the original lesion. In many skin diseases the 
scab is firmly attached and cannot be separated until healing has been com- 
pleted under the scab ; if forcibly removed tissue damage is inflicted and 
bleeding occurs. 

Desquamation. — ^When in a skin lesion healing has progressed and 
the scab has been shed, proliferation of epithelial cells takes place at an 
abnormally rapid rate for some time, the surface of the lesion being 
covered with scales until the skin has regained its normal condition. 
If the skin disease has not proceeded beyond the stages of macule and 
papule no scab is formed, but the surface layers of epithelial cells are 
shed and the skin is covered with loose scales. Desquamation may be 
localised to an area where a skin lesion has been situated or it may be 
widespread over the body in generalised conditions. In animals that 
have been in poor condition and have then begun to thrive, a diffuse 
scaly condition of the skin often develops and may last for some 
time. Demodectic mange of the squamous type in the dog causes 
marked desquamation of the skin epithelium without the development 
of any gross lesion other than the almost complete loss of hair from the 
affected part. 

Scar. — Scar formation will not result from superficial lesions of the 
skin. The deeper layer of the skin (i.e. the true skin) must 6e involved 
in the inflammatoiy process with damage resulting in ulceration, before 
a scar is formed. Small scars, though devoid of hair, arc hidden under 
the animal’s coat and are not discernible unless the fibres of the coat 
are separated and a search made for the scar ; small scars are, however, 
noticeable in the domestic animals when they occur on hairless portions 
of the skin. The scar marking the site of a cow-pox lesion remains 
distinct for many months after the original lesion has healed. A deep- 
seated lesion of the skin that has resulted in a slough will heal with a 
scar of sufficient dimensions to be visible even on the portions of the 
body covered with hair. 

Hyperkeratinisation. — Thickening of the keratinised layers of the 
skin is a local feature of certain generalised diseases. Thus, in so-called 
paradistemper, the skin of the pads and nose may become thickened and 
hard, hence the colloquial name ‘‘ hard-pad disease.” Examination of 
the skin covering the pad shows that it is many times thicker than normal 
and that the thickening consists of keratinised tissue. Sometimes this 
layer of hyperkeratinised tissue is shed off leaving a smooth soft surface 
layer of new cells, this being gradually replaced by normal keratinised 
cells. In other cases, the central zone of the p.id subjected to pressure 
and friction is worn away by walking and there persists a rim of hard 
homy material surrounding the edge of the pad. These skin lesions of 
paradistemper are not important of themselves but the lesions are useful 
in assisting differential diagnosis. 
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In cattle, hyperkeratosis of the skin has been observed in many parts of 
the world as a disease manifested by digestive and reproductive dis- 
turbances. This is commonly fotmd to be associated with the ingestion 
of chlorinated hydrocarbon compounds which interfere with the health of 
epithelial surfaces, possibly by interfering with vitamin A metabolism* 
The substances incriminated include wood preservatives, additions to 
lubricating oil, seed dressings and fumes formed by the combustion of 
chlorinated hydrocarbons. The skin becomes thickened and hard and 
affected areas may peel off in strips. Other signs include lachrymation, 
diarrhoea, abortion and infertility. 

Keratosis. — condition of the skin characterised by thickening of 
the horny layer with loss of hair is known as keratosis. The surface of 
the affected skin may be irregular. Frequently, the affected skin is dark 
coloured and the condition is then known as keratosis nigricans; an 
alternative name is acanthosis nigricans. 

Pigmentation. — ^The pigment deposited in the skin is nearly always 
red, purple or black ; when red or purple it is due to hsmatin compounds, 
and when black it is usually due to deposits of melanin in the skin. 
Pigmentation must be distinguislied from reddening of the skin caused 
by congestion during an inflammatory process ; deposition of pigment 
is more permanent in character than the reddening of congestion and 
invariably indicates a long-standing disease of the skin. The normal 
colour of the skin may obscure pigmentation and the pigmented area 
may be covered by the animal’s coat ; frequently, however, the area is 
devoid of hair. 

Mode of Extension. — The manner in which the skin disease extends 
is important. In ringworm the periphery of an active lesion is marked 
by a wheal that is reddened and slightly moist and raised above the 
surrounding skin. This wheal often surrounds the lesion in the form of 
a more or less complete ring; within the centre of the ring the skin 
is denuded of hair and has a covering of scales that may be aggregated 
into a scab formed by dried serous discharge. Owing to the dense scab 
formed in bovine ringworm, it is nearly always impossible to see the 
active peripheral ring, but the ring can usually be seen in the dog, cat 
and pig. In sheep scab (psoroptic scab) the active edge of an extending 
lesion is sw«>llon, hot aiul red ; from ilie surface there exudes a thick 
yellow sticky discharge that mats the wool together ; in the older part 
of the lesion the discharge has dried to form a tough scab. The spread 
of otodectic mange from the car in a dog is made obvious by loss of 
hair on the skin of the head below and in front of the ear ; the skin is 
dry and scaly ; it may be excoriated by scratching. 

In some forms of skin disease the original lesions remain discrete 
and extension of the disease results from the development of a further 
crop of lesions. The lesions of cow-pdx, acne and impetigo are examples 
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of skin disease in which the lesions remain discrete. Occasionally discrete 
lesions may become confluent, giving rise to a large area that is involved 
in the inflammatory reaction. Thus in the malignant form of acne 
encountered in horses, an area formed from a number of confluent lesions 
may be the site of gangrene of the skin. 

It should be realised that many cutaneous infections can be 
transferred to other parts of the body by the animal licking or scratching 
the affected part and then transferring its attention to other portions of 
the skin. 

Secondary Changes. — variety of gross changes may develop in 
the skin as a result of disease. The skin may become thickened and 
hypertrophied, great folds of skin being formed ; sarcoptic mange in 
horses, cattle and dogs, if long-standing and active, produces massive 
folds of skin in the region of the neck. The skin may become toughened 
and leathery, losing its elasticity ; this occurs in various forms of chronic 
skin disease, but it may also result from the irrational application of 
strong sulphur preparations. Large crust-like scabs may develop over 
the site of chronic skin disease. Symbiotic mange affecting the lower 
parts of the legs — especially the hind-legs — of heavy horses causes 
profuse epithelial proliferation with the formation of dense cruets firmly 
attached to the underlying skin. Grease (chronic seborrhcea), also a 
disease affecting the lower part of the legs of heavy horses, causes a great 
thickening of the skin, with a thick greasy discharge exuding from the 
sebaceous glands in the skin. 

Subcutaneous Tissue. — Inflammatory and other changes involving 
the subcutaneous tissue must be distinguished fiom those involving the 
skin. Subcutaneous mdema is common in the domestic animals, and 
there arc many conditions causing it ; for instance, cedema of the dew- 
lap in traumatic pericarditis in cattle, oedema of the intermaxillary 
space in liver-fluke infestation of sheep, oedema of the limb in eejuine 
sporadic lymphangitis, oedema of the lower parts of the chest and abdomen 
in cardiac failure in the dog. It is possible to recognise oedema of the 
skin by palpation if a fold of skin is grasped and raised from the under- 
lying parts. Though subcutaneous cedema may ultimately involve the 
skin, the existence of subcutaneous adema will indicate that probably 
the disease is not merely a local skin disease. 

Emphysema of the skin docs not occur, but subcutaneous emphysema 
is not uncommon. When the skin is handled crackling is felt under the 
fingers. Penetrant wounds of the axilla often lead to subcutaneous 
emphysema as the movements of the foreleg produce a bellows action that 
draws air in through the wound and forces it under the skin. Rupture of 
the interstitial tissue in acute pulmonary interstitial emphysema following 
acute bovine pulmonary cedema may pennit air to enter and pass through 
the mediastinum to reach the subcutaneous tissue of the neck whence 
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it may spread under the skin of the trunk. Perforation of the oesophagus 
in cattle following choking leads to subcutaneous emphysema. The gas 
under pressure in the rumen is forced up the oesophagus and by way of 
the perforation in the oesophagus finds its way along the connective tissue 
planes into the loose tissue of the neck, from there spreading under the dkin 
of the neck, chest and back. Subcutaneous emphysema may be a clinical 
sign of infection of the tissues with one of the gas-forming organisms ; black 
quarter of cattle is manifested by the development of a crepitant swelling, 
the skin covering the swelling, at first hot and painful, becoming cold, 
leathery and painless when necrosis has taken place. 

EXAMINATION FOR PARASITES 

As so many of the skin diseases of the domestic animals an parasitic 
in origin, the clinician will frequently find it necessary to elimmate the 
possibility of a parasitic disease before he can proceed to make a definite 
diagnosis. There are some non-parasitic diseases in which the lesion 
is sufficiently characteristic to enable a diagnosis to be reached by inspec- 
tion of the lesion, for instance acute moist eczema ; but in others the 
lesion sufficiently resembles tliat of a parasitic disease to necessitate a 
search being made for parasites before assuming that the disease is non- 
parasitic in origin. 

The examination for parasites can be considered under three head- 
ings : examination fur the larger animal parasites by the naked eye, 
microscopic examination of material for the presence of the smaller 
animal parasites and the special diagno.stic procedures required for the 
demonstration of ringworm fu gus and faMis fungus. 

The Larger Animal Skin Parasites 

Lice. — There are a number of bitinj and sucking lice that infest the 
domestic animals. The lice specific to one host are normally found only 
on that host, multiplication only taking place on the specific host. The 
morphology of lice is shown in the figures. The eggs are laid and 
attached to the base of the hair, and as the hail grows the eggs arc carried 
farther away from the skin. The distaiice of the egg from the skin and 
the number of eggs on a hair gives son. ' indication as to whether the 
infestation is long-standing or recent. 

Both biting and sucking lice cause irritation of the skin that makes 
the animal rub, scratch and bite the affected parts, when considerable 
damage may be indicted. The continued irritation causes an excessive 
epithelial proliferation and tlie skin becomes scurfy; in some cases 
epithelial scales become aggregated with seium or blood to form scabs. 
Even when the lice have been destroyed or removed the pruritus may 
persist for a quite considerable time. 
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Fig. 20 — Lice. Han est Mite. Dcmodex. 
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Infestations with lice are seen especially in winter and on animals 
with long heavy coats. Heavy infestations with lice cavise the animals to 
be restless and to interfere with feeding so that the animals lose bodily 
condition, and in dairy cows the milk 3deld is reduced. Lice on calves 
cause them to lick the skin and swallow loose hairs, thereby predisposing 
to the formation of hairballs in the abomasum. Diagnosis is dependent on 
finding the lice, which, if the infestation is heavy, will be found on 
practically any part of the body covered with long hair. In less heavy 
infestations the lice are found principally on fine portions of skin, especially 
where some protection is afforded, such as on the skin behind the elbows. 
Warmth increases the activity of lice and makes them more easy to 
detect. If a horse infested with lice is brought out into sunlight, the 
warmth and strong light facilitates their detection. 

Fleas. — Fleas arc principally encountered as parasites of the dog and 
cat, but the flea is not specific in respect to its host, and fleas frequently 
suck blood from species other than the usual host. Fleas are flattened 
laterally and have a tough dark brown chitinous covering ; they have 
great powers of motility and can jump considerable distances. Fleas 
do not usually lay their eggs on the host, but deposit them in dirt or 
dust ; any eggs laid on the host dn)p off the host as the cgffs do not 
adhere to the hair. The bite of the flea is very irritating ; dogs and cats 
may be made very restless, and some loss of condition may result. 
The skin may be further damaged by biting and scratching. The active 
habits of the flea make it quite easily seen, but it is sometimes difficult 
to catch a specimen for definite identification. 

Ticks. — In the British Isles ticks are usually found on animals 
grazing on rough hill pastures, 'lliey are thus most commonly parasitic 
on sheep, but infestation of cattle on hill grazings is not uncommon. 
Horses and dogs having had access to tick-iufestcd land are often found 
to be carrying a number of ticks. Ticks may attack any part of the 
body, but in cattle in light infestations they arc often foimd on the finer 
portions of skin in the armpit and groin. 

While the ingestion of blood by a large number of ticks may cause 
a considerable loss of blood from the host, the principal importance of 
the tick is as an insect vector transmitting the causal parasite of disease. 
The virus of louping-ill, a disease of sheep that may occur in cattle, pigs 
and rarely horses, and the rickettsia of tick-home fever of sheep are 
transmitted by ticks. Babesia bovis, the parasite of British bovine hemo- 
globinuria, is transmitted by ticks. Tick pyaemia of lambs, in which 
there may be extensive involvement of joints, results from the inoculation 
of staphylococci at the sites of the tick bites. The deep penetration of 
the s^ by the tick so damages the skin that cutaneous infection often 
leads to suppuration at the site of the tick bite. Ticks, being laige, 
characteristic parasites, are easily identified. 



Fig. 41 — ^Tick,. Kcd Flea. 
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Kbds. — ^The sheq> ked (Melophagus ovum) is an obligate parasite 
of the sheep. It is an aberrant fly, being wingless ; it has a hairy, leathery 
body. The parasites live in the sheep’s fleece ; they suck blood, and in 
doing so cause intense irritation of the skin. Ke^ are usually easily 
found in the wool. 

Myiasis in Sheep. — ^The “blow flies,” e.g. LuciUa sericata, deposit 
their eggs on carcases, wounds or dirty wet wool, apparently being 
attracted to the spot by the smell of the moist material on which the 
eggs are placed. 'Fhe larvae hatch from the eggs in from eight hours to 
three days and at once commence to feed. The larvae grow rapidly and 
attain maturity as full-grown maggots in two da3rs or more. 

The affected sheep may bite at the part, but very often attracts atten- 
tion to a lesion on the buttocks by wriggling its hind-quarters and wagging 
its tail. Closer inspection will reveal a moist area from which evil-smelling 
purulent material is exuding. The larvae are found burrowing into the 
tissues, and when the area is exposed it is found to be acutely inflamed 
and bounded by a ragged edge. Extensive myiasis may cause death of 
a sheep. Diagnosis is based on the disa>very of the maggots. 


The Smaller Animal Skin Parasiils 

Microscopic Demonstraiion ot P.xRAsins. — ^The diagnosis of 
mange is based on the microscopic demonstration of the parasite. For 
this purpose a skin scraping must be made. The scrapmg is made with 
a sharp knife and should penetrate the skin until blood is just oozing 
from the site of the scraping. Parasites will be found more readily if 
tlie scraping is made from an active lesion, that is to say one that is acutely 
inflamed and has a surface moist with recently extruded exudate. Parasites 
are more difRcult to find in hard dry scab-covered lesions. The scraping 
may be made without any preparation of the skin, but the collection of 
the scraping is facilitated if the stirface of the skin is moistened with a 
10 per cent, solution of caustic potash. The niaterial obtained by scraping 
the skin may be examined by one or other of three methods. 

(a) Direct Smear . — ^This is the method most often employed, and in 
the majority of cases the parasites can be demonstrated by it. 'The 
material is placed on a glass slide and moistened with lo per cent, liquor 
potassse and then triturated with the blade of a knife until a homogeneous 
suspension is formed. A cover-slip is then lowered on to the material 
and with gentle pressure the suspension is evenly dispersed between the 
slide and cover-slip. Alternatively another glass slide may be used instead 
of a cover-slip. 'The preparation is then examined microscopically, 
using a two-thirds objective and a lo diameter eyepiece. 

(b) Sedimentation . — ^The material obtained by scraping is transferred 
to a test-tube and digested in lo per cent, liquor potassae in a water 
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bath until a homogeneous syrupy liquid is formed. This is spun in a 
centrifuge until a deposit is formed in the bottom of the tute. The 
supernatant fluid is drawn off with a pipette and smears are made from 
the deposit. The smear is covered with a cover-slip and the preparation 
examined in the same way as a direct smear. Alternatively the material 
obtained by scraping may be boiled in lo per cent, liquor potassse until 
homogeneous. Care must be taken when boiling the material to avoid 
loss by spurting ; exces.sive boiling must be avoided as it leads to unneces- 
sary disintegration of the parasites. 

(c) Sugar Flotation. — ^I'he material is prepared by the same method 
as described under .sedimentation, but when the supernatant fluid has 
been removed, the centrifuge tube is half-filled with water and then 
completely filled with a saturated solution of cane sugar. The tube is 
again spun in the c< ntrifuge ; the parasites are then brought to the 
surface of the tube. A slide or cover-slip is brought in contact with the 
top of the fluid in the tube and the fluid lifted on the cover-slip is 
examined microscopically. 

Sarcoptic Mange. — Sarcoptic mange may affect any of the domestic 
mammals and the disease can be transmitted to man. As the mites 
Sarcopies scabiei can be transmitted from one species of host to another 
it is considered that evolution has produced a variety adapted to the 
individual animal species, e.g. Sarcoptes scabiei var. equi. The female 
parasite burrows in the skin, forming a tunnel in which she lays her eggs. 
ITie larvae hatch in from about three to seven days. 'Fhe activity of the 
parasites cause an intense inflammation of the skin which is reddened 
and covered with exudate that tlrics to form scabs and crusts. The 
affected parts are , violently itchy, and the animal by attacking the parts 
increases the damage to the skin. Widespread lesions of sarcoptic mange 
rapidly reduce the animal’s bodily condition ; emaciation and death from 
exhaustion may occur in neglected cases. 

In horses the disease appears to have a predilection for the head and 
neck, but if the disease is neglected it rapidly extends to involve the 
whole of the body except the lower parts of the limbs, which are not 
involved. In the dog early lesions are often found on the bridge of the 
nose, the sides of the face, base of ears, inner aspect of the forelegs and 
in the region of the hod^. Sarcoptic mange extends rapidly and the 
whole of the surface of a dog’s body may be affected. In cattle sarcoptic 
mange sometimes affects the hind-quarters, and if transmitted to 
dairy workers produces in them a condition known in some districts 
as " dairyman’s itch.” In well-nourished cattle sarcoptic mange tends 
to be a relatively benign local condition, but if an animal’s resistance is 
lowered by malnutrition the disease rapidly becomes generalised with 
the development of extreme debility. The lesions of sarcoptic mange 
may remain hidden under the lung hairs of the winter coat for a 
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considerable time. In pigs sarcoptic mange is seen chiefly on the 
limbs and on the ears especially on the inner aspect of the external ear 
but the greater part of the body may be involved in bad cases. 



I ic 82 — Mange Mite‘ 

j batcoptis \cabiti malt 2 Sarroptes icabtet, female 

3 Notoe ires femik 4 \otoedre^ male 

5 ChortopUs female 6 ( hortoptes, male 

7 Qtoiectes mile 8 Otodectis, female 

X 50 (appro* ) 

The lesion of sarcoptic mange appears as a red papule on an intensely 
inflamed base. The papule rapidly develops into a vesicle , this ruptures, 
dischaigmg a thick yellow oily exudate which dries to form scabs. The 
skm becomes wrmkled and by hypertrophy heavy folds of skin are formed. 
The hair is lost from affected parts. 
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The characteristics by which Sarcoptes scabiei is identified are : The 
parasite is roughly circular in outline. The posterior legs (pairs 3 and 4) 
are short and do not project beyond the margin of the body. The stalks 
of the suckers on the legs arc not segmented. The anus is terminal. 
In the male the first two pairs of legs terminate in suckers, the third pair 
terminates in bristles and the fourth pair in suckers, i.e. the formula of 
the legs is S.S.B.S. In the female the first two pairs of legs also terminate 
in suckers and the third and fourth pairs terminate in bristles, i.e. the 
formula of the legs is S.S.B.B. 

PsoROPiic Mange. — Psoroptic mange is principally of importance in 
hr rses and sheep ; in the latter animal the parasite Psoroptes communis 
ovts is the cause of the more important form of sheep scab. The para- 
sites of the genus Psoroptes are specific for the host on which they are 
found ; thus Psoroptes communis ovis causes scab in sheep but not in 
other animals. The psoroptic miles pierce the skin to feed on lymph 
but do not themseKcs burrow in the skin like sarcoptes. The injury to 
the skin c«iused by the mites feeding stimulates an inflammatory reaction 
that appears as a swollen area of the skin from which serum exudes ; 
this dries to form a scab. 

Equine Psoroptic Mange . — The lesions of psoroptic mange in the horse 
very much r»'semble thos-e of sarcoptic mange. Pruritus is perhaps not 
so intense and the extension of the disease over the surface of the body 
is less rapid. The disease usually commences in the region of the neck, 
withers or the base of the tail, these being regions protected respectively 
by the mane, saddlery and the folding of the skin at the base of the tail. 
Once established, psoroptic mr gc liiay spread to other paits of the body. 
Psoroptic mange does not produce such marked thickening of the skin 
as sarcoptic mange ; in consequence the development of dependent folds 
of skin is not seen. Diagnosis and uiffcrential diagnosis is entirely 
dependent on demonstration of the mites. 

Sheep Scab . — ^The lesions of sheep scab occur on any part of the body 
covered by the fleece. The eaily lesions are usually found in the region 
of the withers, along the back and at the base of the tail. The inflamma- 
tory reaction due to the punctures made by the mites causes the affected 
part of the skin to be swollen and redde u .1, and serum oozes from it ; 
in older lesions the serum has dried to fona a tough scab embracing the 
wool, which parts easily from the skin. The lesion is usually at least five 
days old before scab formation has occurred. The lesion is itchy and the 
sheep bites and rubs at the affected patts. When the fleece is broken 
and scab formation has occurred detection of an affected sheep is not 
difficult. But if the disease has been partially checked by dipping or 
dressing, or if the disease is still in its early stages without gross damage 
to the fleece, detection of the affected s^ieep may be singularly difficult* 
Detection of the sheep with dormant lesions is obviously fraught with 
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difficulty. If sheep have been gathered from the pasture and are then 
confined in a fold so that they are kept close togeffier the vvarmth thus 
engendered stimulates the activity of the mites and attention will be 
attracted to any sheep that is showing evidence of itchiness. If such a 



Fig. 23 . — PsoropUs conimums (nts (Sheep-scab Mite). 

I. Male 2 Pubescent female. 

4. Nymph 3. Ovigerous female 5 Larva. 

X 50 (approx ) 


sheep is caught and the skin carefully examined, lesions may be found 
by inspection if the fleece is methodically parted. Early lesions may 
sometimes be detected if the skin is palpated, the fingers being gently 
drawn over the skin exposed by parting the fleece. 

Diagnosis and differential diagnosis depend on the microscopic 
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demonstration of the parasites. Preparations made from the dry scab 
ate often found to be rich in mites, but if the sheep has been repeatedly 
dipped or dressed mites may not be numerous in the scab. If mites 
cannot be found in the scab or if the lesion is an early one a scraping 
should be taken, preferably from a lesion having the form of a papule 
undergoing softening and just exuding serum, as such lesions should 
contain mites if the disease is sheep scab. 

Psoroptic Mange in Other Animals. — ^Psoroptic mange may occur in 
goats, when it is found to affect the cars and the contiguous skin. Scab- 
like lesions at the base of the tail and on the udder of cattle may be found 
to be due to P. communis bovis. 

The characteristics by which the Psoroptes are identified are : The 
parasites are oval in outline. The posterior legs (pairs 3 and 4) are long 
and project beyond the margin of the body. The stalks of tlie suckers 
on the legs are segmented. In the male the first three pairs of legs 
terminate in suckers on jointed pedicles, and the fourth (posterior) pair 
of legs terminate in bristles, i.e. the formula of the legs is S.S.S.B. In 
the female the first two pairs of legs terminate in suckers on jointed 
pedicles, the third pair of legs terminate in bristles and the fourth 
(posterior) pair of legs terminate in suckers on jointed pedicles, i.e. the 
formula of the legs is S.S.B.S. 

Symbiotic Mange. — S3rmbiotic or chorioptic mange is only of 
importance in the horse. The parasite Chorioptes equi is a scale-eatii^ 
mite. Symbiotic mange affects the lower parts of the legs of horses and 
is found cliiefiy on the hind-legs. The condition is common in heavy 
draught horses with coarse )‘airy legs but is rare in fine-skinned light 
horses. The activities of the parasites cause intense itching ; the horse 
rubs and scratches the affected parts and stamps and kicks. The pruritus 
appears to be worse if the horse is waan in the stable, and the horse’s 
rest may be interfered with, leading to some loss in bodily condition. 
Damage to the shoes and hoofe also occurs. The skin of the legs 
become thickened and covered with crusty scabs, the lesions usually 
being dry. Chorioptes hovis occasionally causes lesions in cattle on the 
legs and base of the tail. 

Diagnosis depends on the demon<’tration of the parasites in the 
scabs ; they usually are quite numerous. The strict localisation of the 
lesions assists diagnosis. 

The characteristics by which the parasites may be Identified are ; 
In form they resemble Psoroptes, but the stalks of the suckers on the 
legs are not segmented. In the male all four pairs of legs terminate in 
suckers, i.e. the formub of the legs is S.S.S.S. In the female the first 
two pairs of legs terminate in suckers, the third pair terminate in bristles 
and the fourth pair in suckers, i.e. t^ formula for the legs is S.S.B.S. 
(see Fig. a*). 
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Otoimsctic Mange. — Otodectes cynoUs is a parasite causing parasitic 
ear canker in the dog, cat and fox ; it closely resembles Chorioptes, but 
one can be distinguished from the other by the source of the material 
(see Fig. 22). Otodectes live in the external ear, and by irritation of the 
lining membrane cause an inflammatory reaction that is characterised by 
considerable exudation. In the dog the inflammation of the external 
ear rapidly becomes purulent, but in the cat the exudate tends to remain 
dry and waxy except in very severe cases, 'nie presence of the disease 
causes the animal to shake its head and scratch 'at the ear. Violent scratch- 
ing may damage the blood vessels of the external ear leading to the 
development of a conchal haematoma. Sometimes the animal holds its 
head turned to the more seriously affected side, and may turn in a circle. 
Reflex nervous symptoms are sometimes seen in dogs ; these may take 
the form of epileptiform convulsions. The parasites may extend their 
activities to the skin in front of and below the car. Diagnosis depends 
on the demonstration of the mites. In the dog old dry crusts and scabs 
should be gently removed and some fresh exudate obtaineil from the 
surface of the lining membrane of the ear. In the cat some of the waxy 
discharge should be gently removed from the surface of the lining 
membrane. 

Notoedric Mange. — Notoedres cati is a very small mite that causes 
mange on the face and cars of the cat. A similar parasite causing mange 
on tlie head of rabbits is probably a different variety. In the cat liard 
brittle scabs rapidly develop on the surface of the lesions ; these become 
cracked and secondary infection leads to suppuration. Infection of 
the feet may occur by scratching. The cat rapidly becomes debilitated 
and emaciated. The parasites closely resemble Sarcoptes, but distinction 
between the two genera can be made p.irtly on the source of the material 
and on the position of the anal opening which is dorsal in Notoedres 
and not terminal as in Sarcoptes (see Fig. 22). 

Demodectic Mange. — ^The genus Demodex contains a number of 
species named after the host on which they arc pathogenic. Though 
morphologically there is very little difference except in size, each species 
appears to be specific for its own particular host. Though demodectic 
mange does occur in cattle, sheep, goat and pig, it is rarely that the 
disease is encountered in this country. 

Demodectic mange in the dog is a condition of considerable clinical 
importance. Two forms of the disease occur : the dry, scaly or squamous 
form, and the pustular form. The mites penetrate into the hair follicles 
and sebaceous glands, both of which may be completely packed with 
parasites. The presence of the parasites causes a chronic inflammation 
of the skin, which becomes thickened ; there is great epithelial pro- 
liferation and practically complete loss of hair on the affected parts. If 
secondaiy bacterial infection occurs, pustules form. In demodectic mange 
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in the dog a peculiar odour develops. The disease usually commences on 
the £aoe, especially the bridge of the nose and round tlie lips, on the legs and 
on the feet. It extends slowly, but in neglected cases a very considerable 
area of the body may become affected. FaQtors such as distemper or 
debility due to helminthiasis may contribute to the spread of the 
disease. 

In the squamous form deep scrapings are required if the parasites 
are to be demonstrated niicroscopic^Iy. In the pustular form, if the 
contents of a “ ripe ” pustule are squeezed directly on to a slide, the 
parasites may be found easily, as they are usually present in large numbers 
in the contents of the pustule. The parasites are elongated and cigar- 
shaped. A small head is succeeded by a thorax which carries four pairs 
of short legs. The abdomen is elongated and tapers to a blunt posterior 
end ; striations transverse the abdomen (sec Fig. 20). The tggs are 
spindle-shaped. 

Forage Acahi. — ^The forage acari tliat grow readily on vegetable 
foodstuffs must be distinguished from the pathogenic mange mites. 
Forage acari arc both much larger and have much longer legs than the 
mange mites ; they arc reddish in colour and the body is richly furnished 
with hairs. Forage acari arc not infrequently found in scrapings taken 
from skin disease of a scaly tj'pe, especially in horses during the late 
summer. It is dcbat.able if they arc pathogenic. They may merely be 
saprophytes feeding on the epithelial debris of a pre-existing skin disease ; 
on the other hand it is possible that the irritation caused by their activities 
is a contributory factor in the development of the skin disease. The 
scaly skin disease of t.ie horse associated with their presence has been 
colloquially termed “ summer itch.” 

Harvest Bogs or Harvest Mitts. — ^The family Trombidiidee contains 
the harvest mites ; these arc brilliantly oloured scarlet, red, orange or 
yellow. The nymphs and adults are free-living forms feeding on inverte- 
brate or vegetable material. The lart'al forms are parasitic on man or 
the domestic animals. The larva: are picked up by animals moving 
through infested herbage in the late summer and autumn, when they 
attach themselves to the skin of the host and suck blood, causing very 
marked irritation at the site of their attachment. In a few days they drop 
off the vertebrate host in order to moult. In horses, the parasites may 
be found in the ingion of the head and neck, and also in the bulb of the 
heels, the coronets and feHocks. In the dog the lower parts of the limbs 
and feet are the parts in which tlie parasites arc usually found. The 
parasites may be recognised by their bright colour, the presence of 
three pairs of long legs, the tarsi of the logs having three claws, the 
middle one being the longest (see Fig. 20). TrombicuJa autummlis 
and other species of this genus include the more common mites of this 
family. 



340 DIAGNOSTIC METHODS IN VETERINARY MEDICINE 


Ringworm 

Ringworm is a contagious disease of the skin caused by a fungus. 
It appears to be generally accepted that two distinct genera of fungus 
are involved in the production of ringworm, though some maintain that 
the two forms, distinct though they may be, are merely varieties of a 
single genus. Favus, though also caused by a fungus, is a disease clinically 
distinct from ringworm and is therefore dealt with separately. Ringworm 
not only affects the domestic animals, but nron can become affected from 
animal lesions. 

The two genera of fungi causing ringworm are ; 

I. Trichophyton, and 2. Microsporum. 

The classification of these is based chiefly on the inacroconidia which 
are developed in cultures on suitable media. Certain other secondary 
characters in culture are also of use in determining the genera and species 
of the particular fungus isolated. 

1. Trichopf^ton . — ^Thc macroconidia, io-50/t long and containing 2-6 

segments, are cylindrical, thin-walled and smooth. Some species 
only rarely produce macroconidia so that generally ot|jer features 
are used in practical myailogy. Several species cause disease in 
animals. The size of the arthrospores differs in the various species 
and they tend to be arranged in chains along the hairs. 

2. Microsporum . — ^The macroconidia, 40-i50fi long and containing 

5-15 segments, are fusiform, thick-walled and develop superficial 
tubercles. Two species are important in animals. 'I’he arthro- 
sporcs arc small and arranged somewhat irregularly. 

The fungi confine their activities to the outer layers of the skin, 
particularly to the hair follicles. Some species invade the length of the 
hairs in the follicles and are referred to as ‘‘ endothrix,” while others form 
masses of spores on the surface of the hair, filling the hair follicle with 
spores giving the hair a sheathed effect. These are “ ectothrix ” types, 
l^e spores may be small or large depending on the species of fungus 
involved. Death of the hairs occurs in each case. 'I'hc fungus also 
develops in the upper layers of the skin, spreading just below the kcrat- 
inised epithelium. On partsof the skin poorly provided with hair the lesion 
of ringworm appears as a superficial inflammation with hut scanty exuda- 
tion, though epithelial proliferation is marked. On parts of the skin 
covered with the coat the lesion at first appears as a little erect tuft of 
hairs ; these hairs soon become brittle and break over, leaving an area 
that looks as though it had been closely cropped. Epithelial pmlifcration 
in the area vnth but scanty exudation produces a scaly condition of the 
skin ; the scales may be aggregated together to form a scab or crust. 
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Cattle. — ^The common ringworm of cattle in Britain is caused by 
T. discoides—z large spore, ectothrix species. 

The predilection sites for ringworm in cattle are the head, neck and root 
of the tail in that order of frequency ; less commonly lesions are found 
on the chest, abdomen or croup. The limbs are not affected, even in 
cases in which a considerable area of the body is affected. The lesion in 
cattle develops into the typical asbestos-like crustaceous scab firmly 
adherent to the underlying skm. Starting as a small spot over which the 
hair is rufBed and the skin covered with greyish white scales, the lesion 
increases in size until in ten to fourteen days it may attain the size of a 
sixpenny piece, and in six to twelve weeks may be as large as a small 
tea-plate. Diagnosis is usually based on the naked eye inspection of the 
lesions. It is rarely that microscopic examination of material from the 
lesion is necessary. If confirmatio»i of diagnosis is required, hairs must be 
plucked from an active part of the lesion. A large quantity of the asbestos- 
like material is quite useless for diagnosis. It is worth while spending a 
little time selecting suitable material. Affected hairs have a whitish 
sheath at the lower end when plucked from the follicles. 

Horse . — In horses both Trichophyton and Microsporon are encountered 
as the causal agents of ringworm. Only one species of ’vlicrosporon has 
been described, but four species of Trichophyton have been named. 
The disease usually attacks the shoulders, the side of the chest and 
flanks ; parts of skin covered by harness are particularly liable to become 
affected. A round patch appears as though the hair had been clipped ; 
the truncated hairs sticking up through a crust of scales appear dirty, 
due to their being envelop'' 1 in a network of mycelial threads. Ring- 
worm in the horse is rarely accompanied by marked irritation unless 
the hair follicles have become infected and pus formation has ensued, 
although marked prurition has been noted in cases affected with T. 
equinum. Diagnosis cannot be satisfactorily based on the appearance of 
the lesion and should be confirmed by the microscopic demonstration of 
the fungus. 

Sheep . — Ringworm in sheep is a rare disease. It is said to be due to 
Trichophyton, and crustaceous scab lesions have been described. 

Pig . — Ringworm in pigs is uncomrion. 

Dog . — In the dog ringworm may be caused by either Microsporon or 
Trichophyton. Microsporon infections appear to be the more common. 
The disease commences on the head, neck and limbs, but may spread to 
other parts of the body. Children are liable to contract ringworm when 
handling affected dogs. Different forms of lesion appear in the dog ; 
(i) A sharply defined scaly patch, up to about two inches in diameter, 
from which die hair is lost ; (a) on comparatively hairless parts of the skin, 
t.e. the skin of the abdomen and inside the thighs, the lesion may appear 
as a .red circular area byt little raised above the surrounding skin ; or 

Q 
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(3) also on hairless portions of skin the centre may be scaly and the grow- 
ing periphery of the lesion is marked by a reddish wheal on which there 
are very small vesicles. Except in the third type of lesion, in which the 
ring-like wheal of the growing periphery of the lesion is characteristic, 
diagnosis must be confirmed microscopically. 

CaU — ^There is some evidence that cats may act as carriers of ring- 
worm without showing visible lesions. The circular lesion seen in dogs 
and other animals may not be very noticeable in cats. Sometimes the 
lesions are small and scaly ; they look very much as though a little cigarette 
ash had been dropped amongst the hairs of the coat. The lesions arc 
usually found in the head, neck and chest. 

Demonstration of Ringworm Fungus.— Material may be taken 
directly from a suspected area and prepared for microscopic examination ; 
but careful selection of material is required if the fungus is to be 
demonstrated. An affected hair removed by epilation forceps may 
prove the best material for microscopic examination. In order to detect 
the affected hairs the suspected part of the skin should be moistened 
with chloroform applied by means of a swab. When the chlorcform 
evaporates the affected hair appears white as though covered with hoar 
frost. This method is effective for both Trichophyton and Mic^osporon. 
Hairs affected vrith Microsporon can be detected by means of ultra- 
violet rays passed through Wood’s glass. Wood’s glass is specially 
prepared glass of a dense purple colour ; it contains nickel oxide. The 
piece of Wood’s glass should completely cover the opening in the hood 
of the ultra-violet ray lamp so that the only illumination is that supplied 
by ultra-violet rays that have passed through the glass. The examination 
is conducted in a dark room, and may be made directly on the patient’s 
coat or on material previously removed. Hairs affected with Microsporon 
show a peculiar greenish-yellow fluorescence ; any hairs so detected are 
then removed for microscopic examination. The fluorescence must 
occur on the hair and not on the skin, as normal epithelial scales from 
the skin may show a fluorescence that has a rather bluish-white tint. 
Hairs covered with a film of vaseline give a somewhat similar fluorescence, 
but it is yellower in tint. It should be realised that this is only a method for 
detecting hairs that may be affected wdih the ringworm fungus, and these 
must then be examined microscopically. 

If an affected hair or hairs is the material selected for microscopic 
examination, these are placed on a slide with a small quantity of 10 per 
cent, liquor potassae ; a cover-slip is lowered on to the surface of the 
preparation which is gently warmed over a bunsen. The material on the 
slide is inspected with § inch objective and a 10 diameter eye-piece to 
locate likely hairs. Then a ^ inch objective is used to examine the material. 
The light should be reduced to an optimum by either closing the iris 
diaphragm of the microscope substage or by simply lowering the substage 
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condenser. The characteristics that enable the presence of ringworm 
fungus to be established are that the broken hair has a frayed end, not a 
clean transverse break ; the spores are greenish in colour and refractile. 
Mycelial threads will not readily be seen by this method, as they are not 
sufficiently opaque to show up without being stained. Suspected hairs 
may be stained before examination, using a modified gram method as 
described by Lewis or by the Hotchkiss McManus stain. Generally 
speaking, staining is unnecessary for ordinary clinical diagnosis. 


Favus 

Favus is a skin disease caused by a fungus that occurs in the dog, 
cat, rabbit, rats and mice. Human beings, especially children, may 
acquire favus infection from c.'its, these animals in their turn having 
been ixifected by rats or mice. Two species of favus fungus are encoun- 
tered in the domestic animals ; they may be simply varieties of the 
same species. Trichophyton schSnkmi is the favus fungus of man, 
Trichophyton quinclieantm is the favus fungus of the mouse. 

The fungus grows into the hair follicles as well as over the exterior 
part of the hair ; it also penetrates between the layers of the epidermis. 
The response of the skin to the invasion by the fungus is the development 
of the very characttristic fivus cups or shields. These are most often 
found on the face, ears, head and pa\vs. The lesion appears as a small 
round yellowish-grey spot slightly raised above the surrounding skin ; 
this gradually increases in size, the m.ugins become raised and the centre 
is rough and concentrically cracked. The fully <levcloped favus cup has 
a raised margin that is silver grey in colour ; the centre of the cup is 
depressed, siilphut yellow in colour and crusty. Standing up in the 
centre of the crust are stumps of dusty hairs. The centre of the cup is 
very brittle, and if broken a characteristic musty odour is emitted. 

Diagnosis based on the characteristic appearance of the favus cup is 
probably justified, but if thought desiiable material may be examined 
microscopically in order to demonstrate the parasitic fungus. A small 
piece of scab removed from the centre of the lesion should be placed on 
a slide and triturated with liquor potassae until a clear uniform emulsion 
is obtained. The preparation is covered with a glass slip and examined 
with a J inch objective. The mycelial threads can be seen embracing 
and penetrating the substance of the hair. The mycelia are branched. 
The spores are large and may be found in groups or in chains. 
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NON-PARASmC SKIN DISEASES 

The following brief details may be of assistance in the differential 
diagnosis of non-parasitic skin diseases. 

PRUitrrus. — In very many cases pruritus (itching) is a symptom of 
skin disease. Occasionally pruritus occurs as an apparent anomaly of 
skin function. Before a diagnosis of pruritus can be accepted all probable 
causes must be excluded. As parasitic infestations are manifested by 
pruritus, the skin should be examined for the presence of parasites and 
early minute lesions of mange ; if any lesion, however small, is found, 
a scraping should be taken and examined microscopically for the 
presence of mites. 

Erythema. — ^Erythenu, or reddening of the skin due to congestion, 
is in many cases the first stage of an inflammation of the skin. In some 
cases the inflammatory process does not proceed beyond the stage of 
congestion, and it is these cases that may be termed erythema. Secondary 
erythema occurs in the course of some specific fevers, e.g. the reddening 
of the skin in swine fever and swine er3^ipelas. Before making a diagnosis 
of erythema it is necessary to eliminate the possibility of the wddening 
of the skin being the initial stage of some other skin disease. 

Eczema. — ^The skin disease termed eczema takes the form of a well- 
defined type of inflammatory reaction in the skin that may be compared 
with catarrhal inflammation of a mucous membrane. Eczema is character- 
ised by a sudden onset and a course that tends to be chronic. All animals 
suffer from eczema, but the disease is most common in dogs. In moist 
eczema the affected part is intensely inflamed, being red and swollen, 
and is covered with a viscid yellow discharge. The discharge may have 
dried to form a tough scab, matting the hairs over the part. There is 
marked irritation in the lesion and the area is often exquisitely sensitive. 
The margins of the lesion are poorly defined. The progressive stages 
in the development of the lesion may be visible ; they are an initial 
erythema, a papule, a vesicle or pustule, exudation of viscid yellow 
discharge and the formation of scab or crust. Trauma inflicted on an 
area of acute eczema by the animal attacking the part may introduce 
mfection into the deeper layers of the skin, causing an acute cellulitis 
in the part. 

In so-called dry eczema the reaction of the skin is less violent and there 
is much less exudation. In one type the surface of the skin lesion is 
covered with scales aggregated by exudate to form thin scabs ; in the 
other type the scales are aggregated by excess secretion from the sebaceous 
glands to form a layer that has a greasy feeling. These two forms of so- 
called dry eczema are probably better designated squamous dermatilis 
and seborrhoeic dermatitis. Removal of the scab or greasy layer of scales 



SKIN 


*4S 

reveals an area that is devoid of hair and covered with a fine e]>ithelial 
pellicle. 

Diagnosis of moist eczema is based on the characteristic features of 
the lesion ; it will be necessary to effect a distinction between eczema 
and cellulitis. Many cases of so-called dry eczema resemble one or othn' 
of the parasitic skin diseases, and it is a wise precaution to take a skin 
scraping and eliminate the possibility of parasitism. 

Acne. — ^The term acne is applied to an inflammatory disease of hair 
follicles and associated sebaceous glands, in which the inflamed glands 
form either small red nodules or pustules. The lesions vary in size 
from a pin-point to the size of a bean. Lesions may occur on practically 
any part of the skin ; they are painful and involve the deeper layers of 
the skin. The surrounding skin is infiltrated and thickened. Con- 
tagious acne of horstb is caused by a variety of Corynebacterium ovis 
(B. Preisz-Nocard). Staphylococcal infections are not uncommon in 
dogs, they may follow an infestation of the hair follicles with Demodex 
foUiculorum. 

As acne is due to a number of different infections, bacteriological 
examination of material will only be of assistance if it is desired to confirm 
the presence of a particular organism. 

Impetigo. — ^An inflammatory disease of the skin characterised by the 
development of discrete isolated pustules. The pustules are superficially 
situated on the skin ; they have very thin walls and rupture readily ; a 
thin scab covers the lesion. Recurrent crops of pustules give the disease 
its chronic nature. While more common in the comparalively hairless 
parts of the skin, impetigo u>ay occur on the parts of the body covered 
with hair ; mattmg of the hair in the scab causes irritation, otherwise 
impetigo does not as a rule cause much 'rritation. 

Pityriasis. — A name applied to a skin disease characterised by the 
production of bran-like scales, 'fhis condition of the skin may only 
be a symptom ; for instance, in chronic iodine poisoning the akin is 
literally covered with masses of bran-like scales. The condition a alan 
termed dandruff, and may be evidence of a disturbance of the akin 
metabolism. Not a few cases of dandruff are associated with, or the 
sequel to, parasitic infestation of the si 'n, e.g. lousiness. Dirt is also a 
contributory f‘'ctor. 

Urticaria. — Urticaria or nettle-rash is a skin disease characterised 
by the sudden appearance of roundish, smooth, slightly elevated patches 
in the skin in consequence of infiltration of the malpighian layer with 
serum. Urticaria occurs most often in horses, cattle and pigs, and 
only rarely in sheep, dogs and cats. The lesions may be confined to a 
small local area of the skin, but very often in horses and cattle large 
areas of the body are affected. The l^ions maintain their characteristtc 
appearance, except in dqiendent parts of the body such as the lii», 
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where they may become confluent, producing a diffuse mdematous 
swelling that may persist for some days. The lesions of urticaria fre> 
quently duappear as quickly as they appeared. 

Alopecia. — Alopecia or baldness mmt be distinguished from loss of 
hair occurring as a symptom of skin disease, such as mange. Alopecia 
implies the loss of hair without visible disease of the skin to account for 
it. If the baldness is confined to more or less circumscribed patches, 
it is known as alopecia areata. The general condition of the animal and 
its recent history must be taken into account before a diagnosis of alopecia 
is formulated ; a skin scraping should be examined for parasites, especi- 
ally in dogs, as the squamous form of demodectic mange may be mistaken 
for alopecia. In aged male dogs considerable loss of hair is frequently 
found to be associated with atrophy of the testicles ; in bitches baldness 
may be associated with disturbance of the oestrus cycle. Temporary 
loss of hair is often seen in lactating mares and bitches. 

Acanthosis Nigricans. — ^Acanthosis nigricans, or as it is sometimes 
termed, keratosis nigricans is a skin disease seen principally in dogs. Any 
part of the body may be affected but lesions are most common in the 
neighbourhood of the axilla or groin. The lesion consists of marked 
thickenir^ of the keratinised layers of the skin, the affected area of the 
skin being so heavily pigmented as to appear black. Starting as a small 
area the lesion may progress to attain quite large dimensions. Acanthosis 
nigricans must be distinguished from a melanotic tumour of the skin. 
In the latter the skin involved in the lesion is greatly thickened in con- 
sequence there is a definite ridge at the edge of the lesion where it en- 
croaches on normal skin. As a rule the surface of a melanotic tumour of 
the skin is nodular whereas the surface of the acanthosis lesion is smooth. 



CHAPTER IX 

THE LYMPHATIC SYSTEM 

Regional Anatomy : — Horse — Cattle — Sheep — Pig — Dog 

Clinical Examination — Local Conditions involving the Lymphatic 
System 

The lymphatic system constitutes an important part of the body’s defences 
against invasion by infective agents. This system consists of the lymphatic 
vessels and the lymphatic glands located along the course of the lymphatic 
vessels. The lymphatic glands form a barrier to the progress of infection 
along the path of the lymph stream ; an inflammatory reaction in a 
lymph gland indicates the presence of a defensive reaction. The presence 
of this reaction may be of valuable assistance in ascertaining the nature 
and distribution of a disease process. In addition to inflammatory 
reactions arising from bacterial infections, changes due to tumour 
fonnation occur in lymph glands. 

Regional Anatomy 

It is only necessary here to refer to those parts of the lymphatic 
system tliat can be examined clinically. Many of the lymphatic glands 
can only be palpated if they .* e eiilarged There is unfortunately rome 
confusion in regard to the nomenclature of the lymph glands, especially 
in the region of the head and neck. 

Horse. — The submaxillary lymph glands form two elongated groups 
in the posterior part of the mandibular space ; anteriorly the two groups 
converge. The submaxillaiy lymph glands are covered only by skin 
and fascia and can be palpated in the living animal. These glands receive 
lymph from the greater part of the nasal cavitv, the lips, cheeks, the 
anterior part of the tongue, the lower part of the mouth and the jaws. 

The pharyngeal lymph glands form two groups. One group, the 
parapharyngeal, lies immediately dorsal to the posterior extremity of the 
submaxillary lymph gland ; it is subparotid in position (hence the name 
subparotid lymph gland). The other group, the supra-pharyngeal, lies 
dorsal to the pharynx. 

The cranial cervical lymph glands are small in size and inconstant 
in number and position. The middle cervical lymph glands form a small 
variable group on the dorsal face of the trachea. The caudal cervical 
lymph glands constitute a large group ^ the entrance to the chest, lying 
immediately below the trachea. 

U7 
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The prescapular lymph glands are situated immediately anterior and 
dorsal to the shoulder joint, lying on the cranial border of the anterior 
part of the deep pectoral muscle. The axillary lymph glands form a 
group lying in the axilla under cover of muscle masses that render accurate 
palpation impossible. The cubital lymph glands form a group on the 
distal part of the medial aspect of the humerus ; they are' also largely 
protected by muscle. 

The precrural lymph glands form a grpup on the anterior border of 
the muscle tensor fascia lata, the group lying some inches dorsal to the 



Fig. 24. — Cow. Superficial Lymphatic Glands. 
(Pophteal and Supiamanunary Glands shown in projection.) 


fold of skin extending from the hind-limb to the abdominal wall. The 
superficial inguinal l}rmph glands consist in the male of an elongated 
group on either side of the penis ; in the female the group is aggregated 
together and lies dorsal to the mammary gland. The deep inguinal 
lymph glands are located in the upper part of the femoral triangle between 
the pectineus and sartorius muscles. The deep surfaces of the glands 
are in contact with the femoral vessels. Dorsally they are related to the 
inguinal ligament ; they arc covered by skin and fascia. The popliteal 
lymph glands are deeply embedded between the biceps femoris and 
«etnitendmosus caudal to the origin of the gastrocnemius. 

The foShwing lymph glands cannot be eiamined directly, but clinically 

they are of some importance. The bronchial lymph glands form a group 
lying round the terminal part of the trachea and the commencement of 
tile bnmclu. The posterior mediastinai fymph i^hnds are snoall and 
fonn a diffuae group on the terminal part t^racic portion of die 
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oesophagus, being mostly dorsal to that organ. The mesenteric lymph 
glands are very numerous, forming a chain in the mesentery lying in Ae 
majority of places near the root of the mesentery. Other groups in 
connection with the intestine are the cscal and the colic lymph glands ; 
they are disposed along the course of the vessels supplying these organs. 

Cattle. — ^Though less numerous the individual lymph glands in 
cattle are on the whole laig;er than in the horse ; in some places a single 
gland takes the place in cattle of a group in the horse. 

I'he submaxillary lymph gland on each side lies between the stemo- 
cephalic muscle and the lower part of the submaxillary salivary gland ; 
the ventral face of the gland is, if the gland is at all enlarged, in contact 
with the skin. A second smaller gland may be present; its position 
in relation to the larger gland is variable. The parotid lymph gland 
lies on the posterior part of the upper half of the masseter muscle ; 
a considerable portion of the lymph gland is covered by the parotid 
salivary gland. 

The retropharyngeal glands lie between the ventral straight muscles 
of the head and the dorsal wall of the pharynx. 'JThese glands receive 
lymph from the tongue, floor of the mouth, the palate, the pharynx and 
the posterior part of the nasal cavity. If grossly enlarged they can be 
both seen and felt through the skin in a thin animal. In some animals 
a second smaller gland is present on each side. The parapharyngeal 
glands are small and are found on the surface of the lateral wall of the 
pharynx. The atlantal lymph gland on each side lies under cover of the 
wing of the atlas. The cranial and middle cervical lymph glands form 
small variable groups lying m contact with the trachea. The caudal 
cervical lymph glands form a group at the entrance to the chest ; the 
larger mass is situated immediately lorsal to the manubrium of the 
sternum. The prescapular lymph gL.id is situated immediately under 
the skin at the cranial border of the supraspinatus muscle, about four 
or live inches above the level of the shoulder joint. The axillary lymph 
glands arc quite small and are situated deeply under cover of muscles. 

The precrural l3rmph gland lies four or five mehes above the patella, 
usually in contact with the anterior edge of the muscle tensor fasda 
lata»; it lies directly dorsal to the fold of the flank. The gland is 
elongated, iu tong axis being nearly perpendicular. Sometimes a 
second smaller gland is present either above or below the larger gland. 
The precrural lymph glands can be palpated through the skin in the 
normal animal. 

In the bull the superficial inguinal lymph glands lie caudal to the 
spermatic cord in the pad of fat found at the neck of the scrotum. In 
the cow the corresponding glands form the supramammary lym^ gland, 
the two glands usually being wholly or partly fused. The fused j[|^aad 
lies dorsal to the udder, but its rehdion to i^e poateribr bonier ^ iSm 
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udder is variable. If the gland is situated near the posterior border it 
nuiy be palpated without any difficulty. But if the gland is situated 
further forward and the udder is closely attached to the tissues above, 
palpation of the gland may not be possible. In a cow with a dependent 
udder and a manifest “ neck ” dorsal to the udder, palpation of the 
gland is usually possible irrespective of its position in relation to the 
posterior border of the udder. Only the posterior part of the udder is 
drained by the supra-mammary lymph gland, which also drains part of the 
perineum and the vulva. The remainder of the udder is drained by the 
inguinal lymph glands. The deep inguinal lymph gland is found at the 
point of origin of the circumflex iliac artery from the external iliac ; being 
thus situated within the body cavity it cannot be palpated except by rectal 
examination and then only if greatly enlarged. 

The popliteal lymph gland is found in a mass of fat lying on the 
upper part of the gastrocnemius muscle between the biceps femoris 
muscle and the semitendinosus muscle, approach to the gland being 
made between these two museles. 

'rhe following lymph glands, though they cannot be examined directly, 
are of clinical importance ; the anterior mediastinal glands form a group 
partly ventral to the trachea and partly dorsal and partly venfial to the 
oesophagus. The posterior mediastinal lymph glands are situated on and 
around the oesophagus behind tlie aortic arch. "ITie largest gland of the 
group may be six to eight inches in length and lies dorsal to the oesophagus. 
Enlargement of this gland may occlude the lumen of the oesophagus 
causing recurrent or chronic tympany of the rumen. There are usually 
three or four bronchial lymph glands. I'he mesenteric lymph glands 
consist of a very large number of lymph node.s ; these for the purposes 
of anatomical description are conventionally described as occurring in 
groups related to the divisions of the intestine. In addition to these lymph 
glands there are many others that are of importance in connection 
with post-mortem examination of carcases in meat inspection, but are 
of only very minor importance in a clinical examination of the living 
animal. 

Sheep. — ^Thc disposition of the lymph glands in the sheep is very 
similar to that in cattle ; there are few points of difference meriting 
attention. There are usually two sultmaxillary lymph glands on each 
side ; these are placed behind the angle of the mandible. The parotid 
lymph glands lie on the posterior border of the ma.sscter muscle approxi- 
mately halfway between the angle of the mandible and the mandibular 
joint. The retropharyngeal lymph glands lie on the dorsal wall of the 
pharynx. The mesenteric lymph glands consist of long narrow masses. 

Pic. — ^There are usually two submaxillary lymphatic glands on each 
side, one is large and the other quite small. The parotid lymph glands 
form a group on each side consisting of four larger glandular masses 
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and a number of smaller masses. One of the larger masses on the posterior 
border of the masseter muscle is partly covered by the parotid salivary 
gland. Another mass is entirely subparotid in position. The remaining 
two lymph nodes are related to the external maxillary vein. The retro- 
pharyngeal lymph glands consist of two fairly large masses on each side 
and these are situated on the dorsal wall of the pharynx. 

A group forming the middle cervical lymph glands is disposed on 
the course of the external jugular vein. The caudal cervical lymph 
glands are situated just within the entrance to the chest ventral to the 
trachea. The prcscapular lymph gland is situated at the cranial border 
ot the anterior deep pectoral muscle. Neither axillary lymph glands nor 
cubital lymph glands are usually present ; a few scattered lyiiiph nodes 
may be present, but ev^'n if hypertrophied these cannot be palpated. 

'fhe precrural lymph gland lies on the anterior border of the muscle 
tensor fasciae latae on a Icv^el approximately midway between the coxal 
tuber and the patella. The gland is large, about two inches in vertical 
length and an inch wide. A large number of small lymph glands form 
the superficial inguinal group disposed in an extensive area around the 
external inguinal ring. 'The popliteal lymph glands arc very small. 

'J^'he lymph glands in connection with the stomach and bowel are 
numerous and are disposed along the course of the mesentery. 

Dog. — ^There are at least two, and often four or five, small sub- 
maxillary lymph glands on each side, lying in the angle between the 
masseter muscle and the submaxillary salivary gland. They are immedi- 
ately below the skin and can J e ac« iiiatcly palpated. The parotid lymph 
gland is usually very small. 'Fhc retropharyngeal lymph glands are 
large ; they he dorsal to the pharynx, with the anterior extremity in 
contact with the occipito-mandibular n. iscle, and extend backwards for 
about two inches in a fairly large dog (e.^. Airedale). 

The cranial, middle and caudal certdeal lymph glands arc not present 
as definite masses of lymphatic tissue. The prescapular lymph glands 
are found at the anterior border of the supraspinatus muscles. The 
axillary lymph gland lies in a mass of fat and can usually be palpated if 
the foreleg is abducted. 

I'he superficial inguinal lymph gla. ds are disposed around the 
external inguinal ring, being related to the penis in the male and the 
inguinal mammary glands in the female. The popliteal lymph gland is 
situated relatively superficially and is therefore more easily palpated 
than in any other animal. The mesenteric lymph glands consist of a 
number of small nodes and two elongated masses lying in the root of 
the mesentery ; these large masses, if enlarged, can be palpated through 
the abdominal wall. The lymph glands of the colon are small ; the 
majority are found in the short meso-colon, the remainder in connection 
with thJt transverse and terminal colon. 
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Clinical Examination 

The usual method to employ in the examination of the superficial 
lymph glands of the body is palpation. Inspection is useful when a 
l3rmph gland is so grossly enlarged that the normal contours of the region 
are altered. Enlarged lymphatic glands may interfere with contiguous 
tissues, and so give rise to symptoms discernible by the clinician. Enlarged 
retropharyngeal lymph glands in cattle, pressure on the pharyngeal 
wall, distort the shape of the respiratory passages and cause snoring 
respirations. Enlarged posterior mediastinal glands in cattle, by pressure 
on the oesophagus, prevent the eructation of gas from the rumen and cause 
tympany. 

By palpation it is hoped to determine if the lymphatic gland is the 
site of any inflammatory or other change. In acute inflammation of a 
lymphatic gland the tissues are swollen, hot and painful ; frequently 
there is a zone of oedema partly or wholly surrounding the affected gland. 
In cluronic inflamnaation the gland is hard, fibrous, not hot and usually 
painless. In tumour formation at first there is little or no pain, but 
later by involvement of neighbouring tissues in the tumour mass pain 
may be caused. The tumour mass is usually firm and does not yield to 
pressure. 

If the resistance of a lymphatic gland to an acute infection is over- 
whelmed pus formation occurs, the gland softens, becomes fluctuating 
and finally ruptures to discharge its purulent contents. In tuberculosis 
the classical changes of necrosis, caseation and calcification occur in 
areas usually situated in the depth of the gland ; ultimately the gland 
hypertrophies. 

The spread of disease by the lymphatic system is indicated by the 
involvement of successive lymphatic glands. The extent to which a 
disease such as tuberculosis has spread throughout the body can be 
estimated if the degree of mvolvement of lymphatic glands is known. 
If a lymphatic gland is found to be involved at least the neighbouring 
glands should be examined, but very often it is also desirable to examine 
glands remote from that first found to be involved. The discovery of a 
symmetrical, firm, painless cnlaigemcnt of any pair of lymphatic glands 
in the body should be followed by a systematic examination of all the 
superficial and other lymphatic glands of the body that can be palpated. 
If there is evidence of disease of the upper air passages, the subtnaxillaty 
and pharyngeal glands should be examined. In disease of the udder 
examination of the supramammary lymph gland should be carried out. 
Acute fever and lameness in a horse indicate the necessity of an examina- 
tion of the lymphatic system of the affected leg. 

Examination of the lymphatic vessels is carried out by palpation and 
inspection. If the coat is long or the skin pigmented it may not be 
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possible to see the lymphatic vessels. Whete the skin is only spatsely 
covered by hair, or where the coat is short and fine, swollen subcutaneous 
lymphatic vessels may be seen standmg out as tense cords. If the skin 
is thin and non-pigmented an inflamed lymphatic vessel appears as a 
red streak or cord. Palpation of the affected parts will enable the clinician 
to detect the presence of swollen painful lymphatic vessels, provided the 
effect of the local lymphangitis has not been to cause sufficient oedema of 
the parts to completely “ bury ’* the lymphatic vessels. 

If infection is not retained at the site of entrance to the body the 
regional lymphatics are invaded ; the infection is then conveyed to the 
fust regional lymph gland in which a defensive reaction occurs. If that 
lymphatic gland is not able to restrain and destroy the infection, it may 
then progress along the proximal portion of the lymphatic ves' els until 
the next regional lymph gland is reached. If, finally, the last lymphatic 
gland guarding the part of the body wherein lies the site of infection 
is overwhelmed, infection gains access to the blood stream. 


Local Conditions involving Lymthatic System 

Involvement of the lymphatic system followmg traumatic infection 
should not picsent any difficulty in differential di^osis, since the lesion 
caused by the trauma will indicate both the portal of entry and possibly 
the probable type of infection. 

Tiffections involving mucous membranes very frequently cause a 
local inflammatory rea'tion in both the lymphatic vessels draining the 
area and the associated lymphatic glands. For example, equine strangles 
is characterised by catarrh of the upper respiratory passages and an 
involvement of the suhmaxillary and phiryngeal lymph glands that in 
the majority of untreated cases terminate in abscess formation. During 
the course of the illness acute fever develops ; the febrile ^mptoms 
usuall} abate when the purulent material is evacuated from the abscess. 
The lesion in the lymphatic gland is typically that of acute inflamma tion. 
The gland is hot, swollen and painful, and oedema of the surrounding 
tissues develops. As liquefaction of the gland occurs, the centre of the 
swollen area becomes soft and a point oi 'luctuation indicates the place 
where the absces« will ultimately rupture. Necrosis of the skin covering 
the abscess takes place, and when the continuity of the skin is broken 
the purulent material escapes, the pus being thick and yellow. If the 
lymphatic defences of the pharyngeal region are overwhelmed, the caudal 
cervical lymphatic glands are involved. Should the lymphatic system 
£ul to restrain the infection and the blood stream become involved, 
pyaemia results, when abscesses may form in almost any part of the 
body. In other types of catarrhal infections involving the upper respir- 
atory passages in the horser the reaction m the lymphatic gland does 
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not proceed beyond the stage when the gland is hot, swollen and painful. 
When the attempted invasion of the body has been repelled the reaction 
in the gland abates. 

Equine lymphangitis (sporadic lymphangitis) is characterised by a 
severe local lymphangitis accompanied by fairly intense symptoms of 
fever. The febrile s3m3ptoms may be present for some little time before 
the local lymphatic changes are manifest. In an acute case the animal 
soon becomes very lame (in the majority of cases a hind-limb is involved), 
and examination shows the deep inguinal gland to be swollen, hot and 
extremely painful. The lymphatic vessels on the inside of the leg are 
distended and can be seen and felt as tense painful cords. Oedema of 
the limb commences in the lower part and extends upwards ; if the case 
is severe the whole limb may be uniformly swollen till it is two or three 
times the size of the normal limb. 

Epizootic lymphangitis is a contagious form of equine lymphangitis 
caused by Cryptococcus farciminosus. Though the leg is the commonest 
site, other parts of the body may l>c aifccted. The lymph vessels of the 
infected part are inflamed and stand out as prominent cords. Nodules 
develop on the course of the inflamed lymphatic vessels ; these nodules 
soften and burst, discharging thick creamy pus. The ulcer that results 
has inverted edges and heals slowly. The affected parts may be very 
oedematous. Tt is clear that infection of the lymphatic system has occurred, 
but before diagnosis can be completed the causal organism must be 
identified, this being done by the microscopic examination of the pus. 

Farcy is the cutaneous form of glanders caused by I^eifferella mallei. 
Farcy may result from a local inftetion or it may be a local manifestation 
of generalised glanders. Farcy is essentially a chronic inflammation of 
lymphatic vessels and glands. The lymphatic vessels are corded, farcy 
buds develop, these soften, the contents become purulent, forming an 
abscess that ruptures to discharge oily pus. The ulcer has an angry red 
depressed centre and the margins are thickened. Great cedema of the 
limb may develop. Differential diagnosis may be based on the reaction 
to a mallein test or the causal organism may be demonstrated in the 
purulent dischaige from the lesion. 

In glanders affecting the upper respiratory passages the submaxillary 
gland is commonly affected. The chronic inflammatory process renders 
the gland hard, fibrous and adherent to the jaw. Very often it is only 
the gland on one side that is affected. Glanders in the donkey may run 
a very acute course, when the lesion in the submaxillary lymphatic gland 
resembles that described as occurring in strangles. 

Tuberculosis spreads in the body mainly through the lymph stream ; 
consequently lesions of l 3 nnphatic glands are an important clinical sign 
of this disease. Infection may enter the body through a mucous mem> 
biane without causing any noticeable lesion, the first evidence of the 
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disease being found in the regional lymph gland. From the gland first 
involved infection may be carried by the lymph stream to the next, and 
so on imtil glands remote from the original portal of entry are affected. 
The blood stream may receive tubercle bacilli if the organisms in the 
lymph stream eventually reach the thoracic duct, or infection may enter 
the blood stream when a tuberculous lesion ruptures into a blood vessel. 
The pathological changes in lymphatic glands due to tuberculosis vary 
in the different domestic animals. In cattle the lesion in the gland becomes 
caseous and is ultimately calcified ; the gland itself is enlarged in pro- 
portion to the severity of the lesion and the length of time infection has 
survived in the gland. Caseation and uilcification occur more rapidly 
in lymphatic glands in the pig than in cattle. Caseation and calcification 
do not as a rule occur in the lesions of tuberculosis in the hjrse, but 
the gland tissue is replaced by thick white pus that is often verj rich in 
tubercle bacilli. In the dog and cat caseation and calcification of lymphatic 
glands very rarely occur. In some cases lesions of tuberculosis in 
lymphatic glands in dogs and cats have a firm tumour-like consistency, 
the cut surface being pale and the lesion may seem macroscopically to 
resemble that of a lymphosarcoma. Iji othci cases ike centre of the 
gland breaks down to form pus. Whatever the character of the lesion, 
tuberculosis iti any animal causes enlargement of the affected lymphatic 
glands. Since the reaction in the gland is chronic, the gland is not hot ; 
there is no surrounding oedema and pain is usually absent, but if present 
is not severe. If a group of regional lymphatic glands are found to be 
enlarged the neighbouring regional glands must be examined, and it is 
usually desirable that all othc’- superficial lymphatic glands should also 
be examined. Though a chronic noii-painful enlargement of the l3rmphatic 
glands is very often caused by tuberculosis, further evidence is required 
before it can be decided that the lesion in the gland is tuberculous. 
There maj be other clinical signs of tuoerculosis, e.g, a chronic cough, 
progressive emaciation, etc. A tuberculin test may be applied, or the 
causal organism may be demonstrated in sputum, milk, f^ces or urine. 
The supramammary lymphatic gland is not found to be constantly 
invoked in cows with tuberculosis of the udder ; if enlargement of the 
supramammary gland is found it is an a^hhtional and useful clinical sign, 
but if no enlargement of the lymphatic g’ond is found the possibility of 
tuberculous mastitis is not negatived. The symptoms and clinical signs 
attributable to tubercuh^sis of the posterior mediastinal gland in cattle 
have already been discussed. Tuberculosis of the mesenteric glands in 
horses and dogs may prodvee enormous lesions ; in the former animal 
these may be palpated per rectum and in the latter they may be palpated 
through the abdominal wall. In cattle and pigs palpation of tuberculous 
lesions in the abdomen is difficult if not impossible. 

L3rmphatic leukaemia is not uncommon in dogs and is occasionally 
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encountered in cattle. The disease is characterised by a progressive 
non-painfiil synunetrical enlargement of all the lymphatic glands in the 
body. There is a steady loss of bodily condition until the animal becomes 
extremely emaciated. The superficial lymphatic glands are easily 
palpated, as the glands arc not only hypertmphied but very firm. 
Frequently the spleen is greatly enlarged. The total white cell count 
is increased and the lymphocytes may constitute 95 per cent, or more of 
the white cells. 

There appears to be some doubt if the disease of man known as 
Hodgkin’s disease does occur in the domestic animals, though a com- 
parable condition macroscopically similar occurs in dogs. The blood 
picture is variable, there may be a moderate increase in the number of 
leucocytes, but there is no lymphocytosis. 

Tumours may arise or metastatic growths may occur in lymphatic 
glands. Lymphosarcomata often arise in the bronchial and mediastinal 
glands. The mass formed by the tumour in the chest will ultimately 
cause collapse of the neighbouring lung tissue by pressure. The early 
symptoms resemble those of chronic bnmehitis, the cough having a 
peculiar brassy note. The great veins may be occluded causing venous 
congestion and oedema. As the tumour docs not always develop sym- 
metrically in the mid-line, the heart may be displaced. Pressure on the 
oesophs^us may interfere with swallowing, preventing the passage of 
solids which are regurgitated a few moments after they have been ingested. 
Radiological examination of the chest in the dog is of material assistance 
in establishing a diagnosis in these cases. Carcinomata produce meta- 
stases chiefly by lymphatic spread, therefore involvement of the lymphatic 
system gives a valuable indication of the degree to which extension has 
taken place. 

Examination of the lymphatic system is an important part of a post- 
mortem examination. In the acute septicajmic form of swine fever, 
^gnosis cannot be completed until a post-mortem examination has been 
made ; among other characteristic lesions are the changes in the mesenteric 
lymph glands, these being swollen and (edematous with a zone of conges- 
tion. In meat inspection, the decision regarding carcase is very frequently 
based on the degree of involvement of the lymph glands, e.g. tuberculosis 
in a bovine carcase and caseous lymphadenitis in the carcase of a sheep. 
The classification of tuberculosis as advanced or not advanced witliin 
the meaning of the Tuberculosis Order is based on the findings of the 

pjwt-mortem tx.iniinatit.n .uid may in cirlain cast's bt based on tllC 

have been involved in the 



CHAPTER X 

SENSE ORGANS 


Eye : — ^Anatomy — Clinical Examination — Coiyunctiva — Cornea — 
Anterior Chamber — Ina — Lens — Fundus — Ophthalmoscope 

Ear : — Anatomy — Clinical Exammation 

THE EYE 

The supeificial examination of the eye has already been discussed, and 
the presence of conjunctivitis and conjunctival dischai^ge will have been 
noted. The tests of tht functional activity of the optic nerve, tlie oculo- 
motor nerve, the trigeminal nerve and the facial nerve were carried out 
when testing the conjunctival, comeal and pupil reflexes. It is now 
necessary to describe the further examination of the eye required for 
the puipase of general diagnosis. 

Anatomy 

The cornea is covered with stratified epithelium ; the greater part of 
the thickness of the cornea is made up of fibrous connective tissue. The 
inner aspect of the cornea is covered by a homogeneous elastic layer 
known as Desceraet’s membrane. The anterior chamber of the eye is 
bounded in front by the cornea and behind by the iris and anterior face 
of the lens ; the posterior chaii.ber is a small space formed by the posterior 
surface of the iris, the ciliary body and the anterior face of the lens. 
The anterior and posterior chambers • f the eye contain a clear fluid 
(the aqueous humour) formed by filtration from the blood stream. 
Pressure in the anterior chamber is regulated by drainage through the 
angle of the anterior chamber formed between the iris and the posterbr 
surface of the cornea at the comeo-scleral junction, fluid escaping by 
way of the spaces of Fontana into the canal of Schlemm. 

The iris is a musculomembranous curtain intervening between the 
anterior chamber of the eye and the lei s, the central aperture in the iris 
forming the pupil. In the horse, the upper edge of the ins bears small 
granular masses known as the granula: iridis or corpora nigra ; similar 
masses, though smaller, may occur on the lower edges of the iris. Ilie 
lens is held in pobitiou by its suspensory ligament ; the tension on the 
ligament is controlled by the ciliary muscle and thereby accommodariim 
of the eye is adjusted to suit the immediate circumstances. 

The globe of the eye is formed by three coats ; from without they 
are the sclerotic coat, the choroid and the retina; the cavity of the 

»S7 R 
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globe is filled with the vitreous humour. The optic nerve enters the 
posterior surface of the eye just below the median horizontal plane and 
slightly lateral to the central vertical horizontal plane; blood vessels 
entering the eye do so with the fibres of the optic nerve. 

Clinical Examination 

Conjunctiva. — ^The presence of any conjunctival discharge has been 
noted. If there is a copious quantity of exudate present the eyes should 
be cleansed with a swab of gauze or cotton-wool, using clear water or a 
bland eye lotion. When the eye has been cleansed it will be possible 
to determine the severity of any conjunctivitis present. In conjunctivitis 
the membrane is injected and the vessels distended, the mucous mem- 
brane being dull red in colour and the vessels pursue a twisted, tortuous 
course. The injection is greatest on the eyelids and in the cul-de-sac, 
where the mucous membrane is reflected from the posterior surface of 
the eyelid on to the globe of the eye ; it diminishes round the edge of the 
cornea. Conjunctivitis may be a local clinical sign of a general febrile 
disease, e.g. equine influenza, swine fever, canine distemper. 

Cornea. — ^The cornea should be examined for evidence of inflanuna- 
tory changes (keratitis) ; thc.se are indicated by a bluish-white dis- 
coloration of the surface of the cornea and by the development of blood 
vessels miming radially across the surface of the cornea from the con- 
junctiva. The presence of ulceration should be looked for with particular 
care. An endeavour should be made to determine the depth of any ulcer. 
If the ulcer has penetrated through the connective tissue layers so that 
only Descemet’s membrane remains intact and can protmde through 
the cavity in the suKstance of the cornea, the condition is known as 
Kcratocele. If mpture of Descemet’s membrane has occurred with 
protmsion of the contents, the condition is termed Staphyloma. 

The cornea should be examined for the presence of opacities. These 
may occur as white spots or as pigmented areas ; they indicate a previous 
keratitis. It is well to try and ascertain if the opacity is supetficial or 
penetrates into the deeper layers. This can be done by looking at the 
cornea obliquely from the side of the eye with adequate illumination, 
which may be conveniently provided by means of a small electric torch. 

Anterior Chamber.- -'fhe anterior chamber is inspected for the 
presence of opaque fluid ; this is usually found in the lower part of the 
chamber. Pus in the anterior chamber is known as Hypopyon. 

'The tension of the anterior chamber should be estimated. This is 
done by inspection for any signs of bulging of the cornea and by applying 
gentle digital pressure to the surface of the eye through the eyelids. 

Iris. — ^E xamine the iris for evidence of inflammatory changes. If 
iritis is present the eye appears diffusely coloured, the shade being pink 
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rather than red. It is necessary to distinguish between iritis and con- 
junctivitis ; in iritis the injected vessels pursue a straight course and do 
not have the twisted, tortuous course occurring in conjunctivitis. 

Old-standing inflammatory changes in the iris cause distortion of the 
edges of the pupil. If small distortions are seen and there is doubt of 
their significance, a few drops of a i per cent, solution of homatropine 
sulphate may be instilled into the eye in order to dilate the pupil ; dilata- 
tion of the pupil usually increa.ses the distortion due to these cbmges. 

Lens. — ^The object of examining the lens is to detect cataract. The 
presence of an opacity in the lens necessarily interferes with vision. 
Cataract may indicate that past or present illnesses have disturbed the 
nutrition of the lens. In the horse opacities of the lens may appear 
after a severe attack of equine influenza ; in the dog opacitu's of the lens 
commonly occur in chronic interstitial nephritis and diabetes mellitus. 
Opacity of the lens is also a common occurrence in old age. 

In very many case-, cataract can be detected by a direct uispection 
of the eye in a reasonably good light, when it will be seen that the lens 
Is wholly or partly white and opaque. It is necessary to differentiate 
betweei’ a white opacity of the cornea and cataract ; examination of the 
eye obliquely from the side will readily show whether the opacity is 
superficially situated on the cornea or deeply seated in the lens. Small 
opacities of the lens will be detected when an examination of the fundus 
is being made with an ophthalmoscope. 

Fundus. — In order to examine the fundas of the eye an ophthalmo- 
scope must be employed. Various patterns exist, and these fall into two 
main types ; (il An ophthalmoscope fitted with a mirror that reflects 
light into the eye to be examined, and (2) an ophthalmoscope provided 
with a source, ot electric ligb* that is prc'jected by a prism into the eye 
to be examined. Whichever pattern of ophthalmoscope is used the 
principle is the same, namely that the observer looking through a small 
aperture beliind the mirror or prism . able to see along the beam of 
light projected into the fundus of the eye and so inspect it. The 
ophthalmoscope is usually provided with a number of lenses that can be 
interposed between ihe obseri'er’s eye and the aperture in order to correct 
errors of refraction. 


Ophthalmoscope 

The Simple Ophthalmoscope. —The an mal should be placed in a dull 
or dim light with a source of light behind it ; this may be daylight or arti- 
ficial light. The obsener then stands in front of the animal, but a little 
to the side on which is *he eye he is going to examine. The light reflected 
by the ophthalmoscope mirror is then directed on to the animal’s eye. 
Some practice will be found necessary before the beam of light can be 
directed on to the eye and any movements made by the animal followed. 
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The Electric Ophthalmoscope , — will be found that the electric 
ophthalmoscope gives the most satisfactory results if it is used in relative 
darkness. An advantage of the electric ophthalmoscope is that the beam 
of light can be projected into the animal’s eye more easily than with the 
simple ophthalmoscope, where it is necessary to maintain the relationship 
between the source of light, the mirror and the animal’s eye. Many 
electric ophthalmoscopes are provided with a means of adjusting the 
position of the electric light bulb in relation to the prism so that the 
^vergence of the beam of light may be regulated to suit the method for 
which the ophthalmoscope is being used. 

There are two methods of using an dphthalmoscope, the indirect 
method and the direct method. 

The Indirect Method. — This method has the advantage of pro- 
viding at one time a view of a large part of the fundus, and therefore for 
diagnostic purposes in medical cases it provides a suitable method. 
But it has the disadvantage that in a restless patient it may be found 
almost impossible to keep the beam of light centred on the eye for a 
sufficient length of time to permit examination of the fundus. It will, 
however, be found a very satisfactory method if the animal keeps still, 
as the whole of the fundus can be rapidly examined. 

For the purpose of examining the fundus by the indirect method the 
simple form of ophthalmoscope fitted with a mirror one oivtwo inches 
in diameter should be used, llie ophthalmoscope is held by the observer 
at a distance of not less than two feet from the animal’s eye. When the 
beam of light is projected into the eye the entire pupil should be illumin- 
ated ; if ffiere is opacity of the lens this illumination of the pupil will 
not take place, or if there are small opacities in the lens they will show 
up as specks or streaks in the substance of the lens. 

The colour of the light reflected from the retina varies in the different 
animals. Very frequently the light impinges on the tapetum, and a 
brilliant colour, blue or green in tint, is produced. The tapetum (tapetum 
luddum) is the iridescent pigment epithelium of the choroid of animals 
whidi gives their eyes the property of shinii^ in the dark ; the tapetum 
forms an extensive semilunar area which in the horse occupies the upper 
two-thirds of the fundus. In some dogs a reddish reflection from the 
retma may fill up the whole pupil ; in others the reflected light has a 
golden colour. 

When the fundus has been illuminated a convex lens is placed between 
the animal’s eye and the ophthalmoscope at a point about two or three 
indies from the am'mal’s eye ; the lens is then moved backwards or forwards 
until a dear picture of the fiindus presents itself. It will be found that 
considerable practice is necessary before the knack can be acquired of 
maintaming illumination of the fundus while simultaneously keeping the 
convex lens in position to maintain a clear focus. If the patient is resdesa. 
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this may be found almost impossible. If, when the convex lens has 
been interposed, the magnification is found insufficient a convex lens 
with a focal length of 20 inches (t.e. niay be placed bdiind the 

ophthalmoscope mirror, there usually being a fitdng on the ophthalmo> 
scope to receive a lens in this position. 

The Dikect Method. — ^In using a simple ophthalmoscope by the 
direct method, the same method of illumination is employed, but a small 
oblique mirror is fitted to the ophthalmoscope. The observer adjusts 
his position in relation to the animal so that his eye and the ophthalmo* 
scope are about two inches from the animal’s eye. The fundus is illumin- 
ated, and then in order to bring the structures into focus the observer 
must allow his own accommodation to relax. Many people find it 
impossible to do so, and therefore cannot obtain a clear picture the 
fundus. To overcome this difficulty a concave lens may be placed behind 
the mirror, the power of lens required varying with each individual; 
most often a lens — 2D or — 3D is found effective ; the lenses provided 
with the ophthalmoscope usually have a range from — iD to — 4D or — 5D. 

If the electric ophthalmoscope is used the same adjustment for 
accommodation will be required. Many electric ophthalmoscopes have 
a range of convex and concave lenses fitted to a revolving disc whereby 
a suitable power of lens is readily brought into use. The illumination 
provided by the electric instrument is of limited power, and die examina- 
tion must bt conducted in very dim light or in darkness. 

If ophthalmoscopy is performed in circumstances that do not permit 
a bright light to enter the animal’s eye, except from that directed into it 
by the ophthalmoscope, it is nearly always possible to examine the eye 
without resort to any means of dilating the pupil. If, however, it is 
found that the pupil contra'* s forcibly and so prevents a satisfoctory 
examination, a few drops of a i per cent, solution of homatropine sulphate 
may be instilled into the eye, or a mixture of i per cent, homatropine 
sulphate and i per cent, cocaine hydrochloride may be used ; in a few 
imnutes the pupil will be artificially dilated. When the examination 
has been completed the mydriatic effect of these drup can be neutralised 
by instilling a few drops of a 1 per cent, solution of pilocarpine nitrate. 

When the fundus has been illuminated and brought into dear focus 
the structures can be examined. In the horse the tapetum shows a 
brilliant tint of blue, green or yellow • in cattle and sheep the tint is 
blue, and in the dog a golden colour is most common ; in ^e cat green 
predominates. 

The optic disc or optic papilla is that part of the retina where the 
optic nerve enters the eye. In the horse this is found as an oval light 
rose-coloured area just below the lower border of the tapetum ; the 
optic disc in horses is quite sharply defined. In cattle the optic disc is 
much smaller and is not so sharply defined. In dogs the optic disc is 
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'within the area of the tapetum but at its lower edge, the disc varies in 
shape from nearly circular to almost triangular. In optic atrophy the 
disc appears pale. In glaucoma the disc is pale and appears as though 
it was depressed. 

Blood vessels radiate from the optic disc ; the arteries are narrower 
than the veins and are not so dark in colour. Pulsation of the arteries 
should not be appreciable in normal animals. Pulsation may be seen 
in cases of increased intra>ocular pressure. Hamiorrhages appear as 
blotches if large, or as discrete spots if small ; they may appear to be 
spreading around a vessel. In cases of increased intracranial pressure 
the veins are distended and appear to pursue a twisted course ; at places 
the course of the vein may be hidden by haemorrhage or exudation. 

THE EAR 

Tests of hearing have been discussed when the tests of the cranial 
nerves were described. 

Anatomy 

The external ear of horses, cattle, sheep, pigs and cats is erect ; in 
dogs the shape and form of the external ear varies, being erect in some 
breeds, e.g. Alsatians, and in others the flap is dependent, e.g. Epaniels. 

The external meatus is relatively long in all animals, and therefore 
direct inspection of the eardrum is not possible. In dogs and cats not 
only is the external meatus long but there is a right-angled turn at the 
bottom, the meatus running practically horizontally at the terminal part 
approaching the tympanum. The external meatus is lined by skin 
richly supplied with glands ; in any animal a certain amount of waxy 
secretion is always found in the external ear. 

Clinical Examination 

It is necessary to examine the ear in any animal that is found to be 
holding its head to one side, or is observed to be shaking its head, or in 
which there is a suspicion of deafness. The external car must first be 
inspected. Inspection is facilitated if the light from an electric torch is 
shone into the ear. 

In the smaller animals an auroscope is a useful instrument for inspec- 
tion of the ear. This consists of an electric bulb with a reflecting shade 
that projects light through a speculum into the external ear, the eye of 
the observer being placed at an aperture behind the source of light. A 
convex lens placed in the apparatus assists inspection by magnifying the 
tissues seen in the field of vision. This instrument is of value in showing 
inflammation and ulceration of the lining membrane in ear canker. In 
place of an electric auroscope a speculum may be used with a concave 
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inspection mirror to reflect light through the speculum. The inspection 
mirror has aa opening in the centre through which the observer looks. 

Any excess or abnormality of the secretion in the ear must be noted. 
The state of the lining membrane must also be noted. If an inflammatory 
ruction is present in the lower part of the external meatus no visud 
sign may be noticed on inspection, but if the lower part of the meatus is 
compressed with the fingers a clicking sound may be produced by the 
exudate, when the ear is allowed to relax. Palpation of the ear will refveal 
pain if present. 

If there is any sign of itching, and especially if the material in the 
ear contains a lot of epithelial debris bound together with waxy secretion, 
a microscopic examination must be made for the presence of mange 
mites. 

Rupture of the tympanum, whether due to trauma or the result of 
suppuration, causes anite pain, and the animal holds the head turned 
towards the affected side. Diagnosis of rupture of the eardrum must 
be based on indirect signs unl^s the tissues are exposed so that the 
tympanum can be inspected. 



CHAPTER XI 

GENITALIA AND MAMIVLE 

Male : — Scrotum — ^Testicles — Spermatic Cord — Inguinal Canal — Pre- 
puce and Penis 

Female : — Vagina — ^Uterus — Ovaries — Mamnue 

For the purposes of this work the description of the examination of the 
genital organs is restricted to that necessary to determine the presence 
of disease that may be affecting the general health of the animal and there- 
fore may be of significance in difiperential diagnosis. The more detailed 
examination required in the investigation of infertility or sterility is 
b^ond the scope of this work. 


MALE 

Scrotum, Testicles and Spermatic Cord. — ^Acute inflammatory 
conditions involving these tissues may cause a very marked febrile dis- 
turbance. The tissues should be examined for the cardinal signs of 
inflammation — ^pain, heat and swelling. Orchitis and epididymitis are 
very painful conditions and cause considerable reflex acceleration of 
pulse and respiratory rates. 

Inguinal Canal. — Strangulated or incarcerated hernia is frequently 
the cause of acute colic in horses, especially stallions. The examination 
of a case of acute colic in a stallion or colt foal should always include an 
examination for the presence of hernia. The swelling caused by the 
hernia can be palpated as a hot, painful, turgid mass. 

Prepuce and Penis. — ^Lesions of the prepuce and penis may interfere 
with the outflow of urine. In any case of retention of urine these organs 
should be examined. 

Suppurative balanitis, if severe, causes some general disturbance of 
health, and there may be a slight febrile reaction. 

FEMALE 

Vagina. — ^Acute vaginitis causes severe discomfort shown by restless- 
ness and possibly straining; there is reflex acceleration of pulse and 
respiratory rate, and not infrequently some rise in temperature. Inspec- 
tion of the vagina will show the inflamed state of the mucous membrane. 

Uterus. — ^The state of the uterus in relation to pregnancy may have 
an important bearing on diflFerential diagnosis. In addition to obtaining 
the history of the animal in regard to oestrus and service an examination 
*64 
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may be required to determine if conception has occurred. In the huger 
animals this mcamination consists of a vaginal and rectal examination. 
In mares a specunen of urine may be obtained for biological examination 
with a view to determining if the animal is pregnant. This biological 
examination is not dependable until ten weeks after conception. In the 
test devised by Cuboni the presence of oestrogens in the urine of pregnant 
mares is demonstrated chemically. This test is not dependable until 
120 days after conception. The accuracy of the Cuboni test is rather 
less thim that of the biological test, lliese tests cannot be applied in 
any of the domestic animals other than mares. 

For further details of the clinical and laboratory methods employed 
in the diagnosis of pregnancy in the larger domestic animals reference 
should be made to standard works on the subject. 

In the smaller domestic animals the existence of pregnancy may be 
determined by abdominal palpation. A radiological examination may 
be of value in the later stages of pregnancy ; it is not possiDle with 
certainty, consistently to demonstrate the existence of pregnancy before 
the 49th day in bitches, as up till then the ossification of the foetal bones 
is insufficient for them to produce a radiographic shadow. Repeated 
radiological examination of pregnant bitches should be avoided in view 
of the lethal effect of X-rays on the foetus. 

Phantom pregnancies may present a problem in differential diagnosis 
that can only be solved when the normal period of gestation has elapsed 
and the apparent pregnancy terminates. 

'Fhe recent occurrence of parturition is often of importance in diag- 
nosis ; if a histoiy cannot be obtsined, a vaginal and rectal examination 
should be made to determine evidence of recent parturition. Acute metritis 
and pyometra arc diseases tl. t cause profound toxemia. 'Fhe external 
genitalia must be examined for e\idence of discharge, and a vaginal and 
rectal examination made to ascettain the state of the uterus. In the 
smaller animals abdominal palpation niay enable the enlarged uterus to 
be felt. Uterine sepsis may be reflected by a muco-enteritis of a rather 
Severn character in addition to the other signs of general toxaemia. 

Ovaries. — Cystic ovaries causing nymphomania may be associated 
with acute nervous excitement that in some cases simulates hysteria. In 
maiden bitches that are upwards of five years of age acute nervous 
symptoms sometimes occur during th <estral period. Tachycardia is 
sometimes encountered in bitches before, during and for a period after 
the oestral period. 

Mammae 

Cow. — In the differential diagnosis of the various forms of bovine 
mastitis a broad division into two main categories may be made on the 
presence or absence of signs of septicaenua. It is, therefore, important 
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that a general clinical examination of the animal should accompany the 
detailed clinical examination of the udder. 

Acute infections of the udder are usually associated with loss of 
appetite, suspension of rumination, elevation of temperature and accelera- 
tion of pulse and respiration. In cows, in the absence of other obvious 
cause, an examination of the udder should alwa3r3 be made in any febrile 
disease. In acute mastitis the affected quarter is hot, painful, swollen 
and turgid ; the secretion is markedly altered in character, varying accord- 
ing to the causal organism. An acute tuberculous mastitis may be 
encountered. This takes the form of a dilhise inflammation leading to 
general enlargement of the quarter which, on palpation, is found to be 
very hard. This may develop rapidly, appearing in as short a time as 
ten or twelve days, though it usually takes longer. There is little or no 
pain in the quarter. To begin with the milk is unchanged in macroscopic 
appearance, but later it becomes thin and watery, and finally dirty yellow, 
a heavy deposit settling out on standing. The secretion usually contains 
tubercle bacilli in very large numbers. 

Chronic mastitis is not usually accompanied by any general systematic 
reaction. In pronounced cases the milk is obviously altered in character, 
but quite distinct daily variations in the appearance of the milk are 
observed. In less pronounced cases the presence of small clots and 
flakes can only be delected by the use of the strip cup, when these are 
seen against the black background of the plate of the cup. In old-standing 
cases of mastitis, fibrosis of the gland may be detected by palpation of 
the udder after all secretion has been removed by milking. In the early 
stages of chronic tuberculous mastitis no lesion is demonstrable by 
palpation, and the milk is unaltered in macroscopic character. It is 
only in the later stages that the milk becomes thin and watery ; finally 
the secretion may consist of a small quantity of straw-coloured fluid. 
Enlargement and induration of the udder develops slowly; in old- 
standing cases the enlargement of the quarter is such as to destroy the 
normal symmetry of the udder. As the demonstration of fibrosis by 
palpation is not possible in an udder distended with milk, it is desirable 
that examination of the udder of cows in full milk should be carried out 
after milking. At the commencement of milking the strip cup should 
be used, and the secretion examined fur macroscopic changes, e.g. the 
presence of clots, changes in colour, presence of blood and an abnormal 
smell. If any abnormality is noticed in the strip cup, a specimen of milk 
should be obtained from the affected quarter or quarters. The teats 
are cleansed with 70 per cent, alcohol and allowed to dry ; the sample 
is drawn directly into a wide-mouthed clean sterile bottle. In obtaining 
such samples for microscopic examination it is usually desirable to 
discard the first few jets of milk. By this method the fore-milk is obtained 
for the demonstration of the organisms of non-tuberculous mastitis. As 
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— except in advanced cases — ^the lesion of tuberculous mastitis can only 
be detected in an udder that is empty of milk, it is usually found most 
convenient to collect the strippings of the udder for the demonstration 
of cell groups and tubercle bacilli. Further details will be found in 
Chapter XIV, 

In cows approaching parturition, the udder may be so congested as 
to render palpation unsatisfactory ; in some heifers and cows a con- 
siderable measure of subcutaneous oedema may be present ; this renders 
palpation of the udder tissue impossible. In these cases examination of 
the secretion is of vital importance. 

The udder should be inspected for uniformity of the quarters, the 
forequarters being compared one with another and the hindquarters 
similarly. A comparison should not be made between fore and hind- 
quarters. The quarters of the udder are then palpated, each quarter 
being thoroughly examined. By palpation it will be possible to lietermine 
the presence of heat, pain and swelling in an acute inflammation, or of 
fibrosis in chronic inflammation of the udder. During the examination 
of each quarter the teat is examined for evidence of recent injuries and 
for signs of fibrosis resulting from injuries ; the presence of lesions of 
any specific disease on the teats should also be noted, e.g. the vesicle of 
cow-pox. The orifice and sphincter of the teat must be inspected for any 
signs of abnormality. The supramammary gland should, if accessible, 
be palpated. 

In addition to the clinical examination of the cow or cows, enquiry 
should be made regarding the incidence of mastitis in the herd, the 
methods of milking and the standard of dairy hygiene, this information 
being particularly useful in assessing the causal factors in cases of chronic 
mastitis. 

Laboratory examination of samples of milk by cultural methods 
takes a considerable time ; it is usually desirable that specific treatment 
should be initiated without delay. The ( tinician can, in a high proportion 
of cases, make an accurate diagnosis of the type of mastitis if the clinical 
findings are co-relatcd with the results obtained by the follovung simple 
methods of examining a sample of the secretion from the affected quarter. 
Samples of milk, that do not show any abnormality by the strip cup 
examination, may be tested for increased alkalinity. A definite increase 
in alkalinity is regarded as evidence of n.i<uitis, but the absence of this 
increase in alfcdinity unfortunately does not eliminate the presence of 
mastitis. The indicators used for this purpose are either brom-cresol- 
purple or brom-thymol-blue. A few drops of the indicator may be 
added to some of the milk in a test-tube or a few drops of the milk ate 
applied to paper or gauze impregnated with the indicator. The increased 
alkalinity is in the case of brom-cresol-purple indicated by the appearance 
of a purple colour, and in the case of brom-thymol-blue a blmsh-gteen 
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or green colour. Microscopic examination of the sample of milk made 
on a smear prepared from the deposit obtained by centrifuging non- 
incubated miUc is of little value, except in the case of tuberculosis ; much 
more satisfactory results are obtained by the microscopic examination 
of a smear made from incubated milk. It is not essential for the sample 
of milk to be kept in an incubator, since adequate multiplication of 
the organisms vrill take place if the sample of milk is kept in a warm 
room for eighteen hours. In addition to searching the smear for organisms, 
the cell content of the smear should be carefully examined. The presence 
of polymorpho-nuclear leucocytes is indiigative of the inflammatory 
reaction associated with both acute and chronic non>tuberculous mastitis. 
Details of the method of preparing, staining and examining smears of 
incubated milk and smears of the deposits obtained by centrifuging milk 
are given in the chapter on clinical bacteriology. Chapter XVI. 

It is possible to decide on examining a smear of incubated milk 
whether the causal organism is Streptococcus, Su^hylococctis or 
Corytubacterium. At one time about So per cent, of streptococcal infections 
were due to Streptococcus agalactia ; infections with this organism will 
show distinct evidence of infectivity, but with the use of antibiotics this 
proportion has been markedly reduced. 

Cases due to Streptococcus dysgalactia are usually found to be 
associated with lowering of the resistance of the udder tissue *by injury 
or other cause. 

Acute mastitis due to Staphylococcus or Corynebacterium infections 
are usually associated with a considerable degree of septicaemia. 

The d^gnosis of tuberculous mastitis is considerably facilitated if a 
search is made for celt groups and the neighbourhood of these examined 
with the oil-immersion lens for tubercle bacilli. Definite diagnosis of 
tuberculous mastitis can only be made if the tubercle bacillus is demon- 
strated in the secretion from the affected quarter. If microscopic methods 
are unsuccessful, a biological examination should be carried out, especially 
if the clinical findings are suggestive and cell groups have been found. 
Biological examinations can only be carried out in established laboratories. 

A tuberculin test is not a dependable method of differential diagnosis 
of tuberculous mastitis. 

In some cases, in both cows and goats, the milk may be heavily tinged 
with blood, but neither by means of a smear of incubated milk nor by 
cultural methods, can any causal organism be demonstrated, but a sample 
taken some days later may reveal organisms. 

Sheep. — Gangrenous mastitis in the lactating ewe, of staphylococcal 
origin, is commonly associated with septicaemia. 

Goat. — S taphylococcal and streptococcal mastitis of goats is 
encountered dinic^y, the condition being one of chronic mastitis. 

Mabb. — M astitis of indeterminate aetiology occurs in mares during 
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lactation. Mastitis may also occur in a mare when the foal has been 
weaned and the tension of the udder is not relieved at intervals by hand 
milking. 

Sows AND Bitches. — ^Mastitis may alfect one or more of the mammary 
glands ; the aetiology is variable 

In bitches mammary tumours are of common occurrence. In many 
cases the tumours are benign and multiple, occurring in several of the 
mammar y glands. These tumours are well defined and sometimes are 
cystic. Malignant tumours are frequently found to be ill-defined and 
on palpation give the impression of an actively spreading neoplasm. 
The regional lymphatic glands may be involved and metastasis in other 
parts of the body arc common. Such malignant tumours are frequently 
adcuo-carcinomata 



CHAPTER XII 

LOCOMOTOR SYSTEM 

Muscles — Bones — ^Joints — Feet 

Muscles. — ^The examination of the nervous control and functional 
activity of muscles is discussed in the description of the tests of nerve 
function. Inspection and palpation of muscles indicates the general 
tone of the muscular s)rstem, while a comparison between corresponding 
muscles and groups of muscles is required in order to determine the 
presence of local lesions. In local paralysis there rapidly develops atrophy 
of the muscles supplied by the damaged ner\e. The interference with 
function will be reflected in the limitation of movement ; thus in radial 
paralysis the extensor group of muscles is deprived of its nerve supply, 
the elbow is dropped and the carpus flexed, and the muscles atrophy. 
Muscular atrophy also occurs from diseases of bone and joint ; this 
may occur from some mechanical interference with movement, for 
instance, anchylosis of the elbow joint or from some painfi^ condition 
leading to voluntary limitation of movement as occurs in arthritis of 
the hip. 

In animals in good bodily condition the contours of the muscles 
are smooth and rounded, in wasting diseases the borders of the muscles 
become more prominent ; this is sometimes particularly evident in the 
muscles of the head. Spasms of muscles occur in tetanus and strychnine 
poisoning and these throw the muscles into prominent relief. Tremors 
of muscle are observed in dehydration and chloride starvation. 

Certain diseases cause characteristic lesions in muscle, and the 
recognition of these lesions is necessary in diagnosis. Thus in paralytic 
equine myohaemoglobinuria the lumbar and gluteal muscles are involved 
in a characteristically hard board-like lesion ; the history of the case 
and the recognition of the discoloration of the urine with inyohaemoglobin 
assist the clinician in diagnosis. In black quarter in cattle the animal 
is noticed lame and is found to be acutely ill; an examination of the 
muscles of the affected limb is made to determine the presence of an 
emphysematous lesion. 

Muscular dystrophy of calves is a condition associated with depriva- 
tion of vitamin E. The muscles involved do not have the elasticity of 
normal muscle and on section are found to be pale and translucent. 
Affected calves are stiff, they get to their feet with difficulty and are 
unwilling to walk. Badly affected calves may be unable to rise. In some 
cases, the muscles forming the attachments of the fore-limbs to the chest 
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are those most seriously affected ; in consequence, the chest drops and 
the cartilages of the scapulse protrude above the ridge of the spine. Lesions 
in the heart muscle may be responsible for sudden death. 


Bones. — In the examination of bones it is necessary to ascertain 
whether there is present a generalised condition affecting the bones 
thioughout the skeleton, or whether the disease of bone is a local lesion. 
Inspection and palpation of bones has as its object the recognition of 
alterations in contour and form, as well as changes in the texture and 
consistency of bone. 

In abnormalities of bone, secondary to general disease, it is frequently 
found that the bones first involved are those of the face. The head is, 
therefore, examined for signs of distortion of its normal contours, and the 
hones arc palpated to determine softening, fragility or other abnor- 
malities. Decalcificition of the membranous boiics of the head in the 
dog causes a flexibility that permits the bending of these bones. Lesions 
involving the periosteum of the long bones of the limbs and sometimes 
the mctacarpals, metatarsals and digits are seen in the condition known 
as pulmonary ostcoarthiopathy. These lesions have been encountered 
in both dogs and horses in association with either tuberculosis or tumour 
of the lung. The periosteal lesions cause swelling and pain; X-ray 
examination shows periosteal 'cw bone formation. 

Local disease of the jaw in cattle is frequently due to Actinomyces 
boots : the lesion causes a large deformity with rarefaction of the bone 
and the development of pockets of pus that ultimately rupture into the 
mouth or to the outside through the skin. 

Examination of the long bones of the body in young animals is 
frequently directed to determine the presence of abnormalities of bone 
formation. In advanced cases of rickets the deformity and bending 
of the long bones is readily appreciated on inspection. Inspection and 
palpation of the epiphyseal region ret''als a broadening of the bones 
in this region. As the costo-chondral junctions are enlarged in rickets, 
these are examined for signs of this abnormality. It not infrequently 
happens in cases of rickets that the animal shows lameness and pain in 
a particular joint ; in such cases the recognition of the general involve- 
ment of the bones is a necessary factor in diagnosis. Precise diagnosis 
of rickets may not be possible without a radiological examination of the 
affected bones. In rickets the blood calcium is lower than normal, and' 




Fio. 97. — ^Dog* Drawing £rom radiograph of cooto-chondral functions — Rickeu. 
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if the reduction a marked, muscular tetany may occur. Tetany of this 
type is most frequently seen in calves, piglets and puppies 

When the absorption and utilisation of calcium m a young animal 
has been defective ^e deaduous teeth may be found to be translucent 
and to have a peculiar blue colour, the formation of the permanent 
teeth is in these cases also defective. 



Pic 28 — Dog Drawing from radiograph showing tdangiectic 
osteogenic sarcoma 

Fragility of bone is encountered in young ^^^rowing animals and may 
be due to dietetic deficiencies, but cases occur, especially in dogs, m 
which, though the diet is adequate, tlit.*t is an imperfect development of 
bone, the coitcx of the long bones being excessively thin. A radiological 
examination of the bones may assist diagnosis. Fragility of bones develops 
in certain types of chronic poisoning, for example, chronic fluorine 
poisoning. 

The distinction between traumatic damage to bone and tumours of 
bone, e.g. osteosarcoma, is important, in view of the pronounced mahg* 
nancy of the majority of the tumours of bone occurring in the domestic 

S 
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animals. This distinction u frequently only possible by means of a 
radiological examination of the lesion. Osteosarcomata usually affect 
the ends of long bones ; two forms occur. In one the tumour develops 
within the cavity of the bone, destroying the surrounding cortical bone, 
beyond which the tumour mass extends, this form being known as a 
telangiectic osteogenic sarcoma. Tumours of this type develop very 



Fig. 29. — Dog. Drawing from radiograph showing sclerosing 
osteogenic sarcoma. 

rapidly. The fragility of the bone permits fracture as a result of rela- 
tively slight trauma. The radiographic appearance is that of an osteogenic 
tumour exploding outwards. In the other type, though malignant, the 
tumour develops more slowly. The tumour may be described as a 
sclerosing osteogenic sarcoma. There is sclerosis of the affected bone 
and the development round it of dense new bone with irregular spicular 
margins. Fibromata may develop in association with the periosteum 
and lead to erosion of bone. 
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Among the domestic animals tuberculosis of bone occurs most 
frequently in the horse and cat. In the horse the most common site 
is the cervical vcrtebne, where a rarefying ostitis causes stiffness of the 
neck ; there may be no other clinical signs of tuberculosis, but diagnosis 
may be facilitated by a positive reaction to a tuberculin test. In the 
cat the lesion may occur in the vertebrs or in the bones of a limb, the 
rarefying ostitis in some cases leading to a complete breakdown of the 
bone. A radiological examination of the bone will show the nature of 
the lesion. Sometimes a sinus communicates with the lesion, and 
bacteriological examination of the discharge from this sinus demonstrates 
tubercle bacilli. Tuberculosis of the spine leading to ataxia and paraplegia 
is seen in pigs. The exact nature of the condition can only be determined 
by post-mortem examination. 

In dogs ataxia and paraplegia may be caused by anchylo^'iig spondy- 
litis — inflammation t.f the vertebra? leading to spiiul anchyiosis — or by 
ossification of the intervertebral discs. These conditions can only be 
diagnosed with certainty by means of a radiological examination. In 
anchylosing spondylitis the radiograph shows deposits of new bone which 
appear as outgrowths causing fusion of the vertebrse. 'Fhese are more 
commonly found in the posterior part of the spine, especially the lumbar 
vertebra?. Ossification of the intervertebral discs is shown radiologically 
by opacity of the intervertebral spaces, commonly this is only visible in 
one or two of the intervertebral spaces but post-mortem examination reveals 
degenerative changes in many, if not all, of the intervertebral discs. 
Prolapse of the intervertebral disc substance by pressure causes intense 
pain. In part the pressure is due to the inflammatory reaction provoked 
by the prolapse. If the in*’ imniatory reaction subsides recovery may take 
place. If, however, pressure is maintained the phase of pain and spasm 
is followed by flaccid paralysis. Diagnosis may be assisted by a radio- 
graphic examination as described on page zio. 

Joints. — ^Inflammatory conditions of joints may arise as a result of 
local trauma. An infected joint may be the primary focus responsible 
for septicaemia or pyaemia. Inflammatory involvement of joints occur 
in toxiemia, septiciemia and pyaemia. Arthritis in an acute form is 
encountered in navel-ill in foals, calves and lambs, which is due to a 
variety of organisms. A severe, ramful form of arthritis, involving 
particularly the tarsus, is frequently seen in septic metritis and acute 
mastitis in cows. In pigs, arthritis occurs in chronic swine erysipelas, 
there being fibrosis uf the joint capsule and tendon sheaths. Fibrosis of 
joints in lambs is sometimes found to result from infection with 
Erysipehthrix rhusiopathia, the causal organism of swine erysipelas. 
Joint-ill in lambs, due to a streptococcal or staphylococcal infection, takes 
the form of a suppurative arthritis ; staphylococcal arthritis may be a 
clinical sign of tick pyemia. 
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In some general diseases a diffuse involvement of the locomotor 
system is present ; it may not be possible to determine the eacact site of 
pain. Thus in equine influenaa the animal is stiff, resents being made 
to move and does so with obvious pain, but an examination will not 
reveal any point of maximum intensity of pain. Similarly in the dog 
an acute febrile disease is encountered that is characterised by diffuse 
pain and subsequently acute endocarditis. 

Feet. — In ^e larger animals, particularly the horse, difficulty in 
movement may be due to inflammation of the laminar matrix of the 
hoof, i,e. laminitis. Laminitis arises from various causes. In nuues 
laminitis is a serious complication of retention of the fcetal membranes 
and septic metritis. Laminitis may develop as a sequel to gastric 
impaction or simple overloading of the stomadi, and it frequently occurs 
in cases of superpurgation. The extreme pain in the feet makes the 
animal adopt a posture with the hind feet placed forward under the 
abdomen in order to cany as much weight as possible, the forelegs 
being extended forward so that the minimum weight is borne on them. 
The animal is extremely unwilling to move, as any movement necessarily 
increases the weight carried by the acutely inflamed fore feet. The 
extreme pain and immobility is accompanied by a sharp rise in temperature 
and acceleration of pulse and respiration. It is necessary to*dtffercntiate 
between the immobility due to laminitis and that due to other causes, 
e.g. tetanus. 

While in any animal an examination of the foot is required in cases 
of lameness, in the cloven-hoofed animals this examination is of especial 
importance in view of the possibility that lameness may be due to foot 
and mouth disease. In any outbreak of enzootic lameness in cattle, 
sheep or pigs, the feet must be carefully examined for lesions of foot 
and mouth disease and a general clinical examination of the animal, or 
animals, made. The skin of the interdigital space, coronary band and 
bulbs of the heel is inspected for signs of inflammation and vesication. 
The skin of the coionary band and bulbs of the heel should be subjected 
to firm digital pressure, in order to reveal any vesicles that may be hidden 
from inspection, llie hooves are inspected for signs of separation around 
the coronary band. Vesication is common in cattle and sheep, but in 
pigs a partial separation of the hooves around and below the coronary 
band gives the appearance known as “ thimbling.” In any of the cloven- 
hoofed animals complete separation of the hoof may be due to foot and 
mouth disease. 

In cattle ** foul of the foot,” associated with Fusifortm necrophorm, 
is a condition associated with extending necrosis of coimective tissue 
and bone. The infection appears to gain entrance at the interdigital 
space. The condition is extremely painful and loss of condition is 
rapid. The nature of the lesion and the absence of lesions in the mouth 
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are points of distinction between foul of the foot and foot and mouth 
disease. 

In sheep foot rot causes a separation of the horn from the underlying 
tissues ; this separation is the result of infection spreading under the 
sole. The condition is contagious and a high proportion of the flock may 
be affected. In severe cases the feet are so painful that the sheep may 
rest on its knees when grazing. The condition is distinguished from 
foot and mouth disease by the fact that it is the horny part of the foot 
that is diseased, not the skin. 

In pigs lameness may develop as a result of the horn of the sole 
being worn thin by the abrasive action of recently laid cement floors. 
Inspection of the feet will enable this condition to be differentiated from 
foot and mouth disease. 



CHAPTER XIII 


ALLERGIC REACTIONS 

General Principles 

Tuberculin Tests : — ^The Single Intradermal Test — ^The Comparative 
Test — ^The Single Intradermal Comparative Test — ^The Double 
Intradermal Comparative Test — ^The Ophthalmic Test — ^The 
Cutaneous Test — ^The Subcutaneous Test 
Mallein Tests : — ^The Intradermopalpebral Test — ^The Subcutaneous 
Test — ^The Ophthalmic Test 
Johnin Test 


General Principles 

An exact definition of allergy is rendered difficult owing to the present 
imperfect comprehension of the precise relationship between allergy, 
anaphylaxis and immunity. In its widest sense the term allergy is used 
to indicate a condition of exaggerated or unusual sensitivity to a specific 
substance that is innocuous or inert when administered in a similar 
manner to the majority of the normal animals of the same species. In 
the restricted sense of die term when used to describe the allergic reactions 
used for diagnostic purposes in veterinary medicine, allergy implies a 
state of supersensitiveness to the products of infecting organisms on the 
part of an animal suffering from tlie specific disease concerned, e.g. 
sensitivity to tuberculin in tuberculosis and to mallein in glanders 

Though it may be argued that the altered reactivity of the body towards 
the infecting organism and its products should be considered as part of 
the phenomena associated with the development of immunity, certain 
points of distinction can be drawn between immunity and allergy. Under 
certain conditions an animal may be both allergic and immune to a 
specific infective agent ; if the animal is desensitised it still remains 
immune. Desensitisation can be achieved by the repeated administration 
of small doses of the substance to which the animal is allergic. Desensi- 
tisation has an important bearing on the efficacy of the repeated use of 
alleigic tests in cases of doubt. The exact difference between allergy 
and anaphylaxis is difficult to define. In anaphylaxis as in allergy a 
State of hypersensitiveness is developed by the animal to a particular 
substance, but anaphylaxis can be transferred passively to an animal if 
the circulating antibody is present in the transferred blood; further, 
immunity can be transferred passively from one animal to another. It 
follows that the alleigic state that has developed in the individual animal 
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is a response on the part of the tissues to the provocation of a specific 
infective agent. Since allergy is highly specific it is possible to achieve 
a high standard of efficiency in differential diagnosis by the application 
of suitable allergic tests. 

In the application of allergic tests for diagnostic purposes the material 
used is the product of the growth of the specific infective agent plus the 
disintegration products of the organisms freed from infective organisms ; 
it is, therefore, incapable of transmitting infection and in a non>infected 
animal is perfectly innocuous. 

In the case of allied infections and variants of any given infection, a 
certain inter-relationship exists in allergic reaction whereby the degree 
of specificity is somewhat reduced ; this has led to certain difficulties 
in the application and interpretation of allergic tests, especially in the 
differential diagnosis of bovine tuberculosis. It has become evident 
that as the potency of the agent used in the application of an allergic test 
increases there is a proportionate decrease in specificity, so it is necessary 
in the production of the diagnostic agent for the manufacturer to endeavour 
to achieve a reasonable balance between potency and specificity. Actually 
it has not been found possible to produce a tuberculin of a potency 
sufficient to cause a reaction in all animals infected with bovine tuber- 
culosis which will not cause a reaction in animals sensitised with the 
other acid -fast organisms causing avian tuberculosis and Johne’s disease. 
It is this group allergy that made it necessary to introduce the comparative 
test with mammalian and avian tuberculin. 

It will readily be appreciated that in allergic tests an accuracy 
approaching 100 per cent, cannot be expected, but a standard of accuracy 
sufficiently high for all reavonable practical purposes can be obtained 
provrded the variable factors arc realised and allowance made for them. 
Allergic tests are utilised for two purposes : for the purpose of detecting 
subclinical infections and carrier animals with a view to eradication of the 
disease, and in differential diagnosis. The allergic tests used in veterinary 
medicine are : tuberculin tests, principally applied to cattle, pigs and 
poultry ; mallein tests, applied only to horses, asses and mules ; and 
Johnin test, to cattle. 

In any allergic reaction there are three variable factors, the diagnostic 
agent, the individual applying the tes* and the animal to which the test 
is being applied. The production of the diagnostic agent can be so con- 
trolled that a substance of nearly constant potency and specificity can 
regularly be produced. If the technique of the test is standardised, 
gross variations in results should not occur, but minor deviations must 
inevitably appear. 

Allergic reactions may be so apphed that they provoke either a general 
reaction or a local reaction or both. Formerly procedures causing a 
general reaction were in common usej but today tests depending on a local 
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reaction are £BVOured as they have advantages that vrill be mentioned in 
the description of the individual tests. 

TUBERCULIN TESTS 

It cannot be too strongly emphasised that no single tuberculin test 
ever demonstrated that an animal was free from tuberculosis. Only when 
an animal has foiled to react to repeated tuberculin tests and has been 
kept in an environment free from tuberculous infection can it be stated 
that it is, as far as can be known, free from tuberculosis. 

In the preparation of tuberculin Mycobacterium tuberculosis is grown 
under suitable conditions ; the products of the growth and the disintegra- 
tion products of the organisms are separated from the organisms and 
suitably concentrated. From time to time various modifications in the 
method of producing tuberculin have been made. One of the earliest 
changes was the introduction of synthetic media to replace the original 
media of animal origin, as it was thought that a number of non-specific 
reactions were due to the animal protein contained in the final product. 
Difierent methods of concentration of the product have been employed, 
such as evaporation by heat and precipitation with various salts. It is now 
considered that the highest standard of accuracy can be achieved with the 
purified protein derivative tuberculin known as P.P.D. A great advantage 
of P.P.D. is that it can be issued from the laboratory at a standard 
potency vrithout undue difficulty, as with the large batches produced at 
a time the potency tests required are fewer than with other tuberculins 
and the adjustment of potency is simpler. 

It will be obvious from what has been said concerning desensitisation 
of an allergic animal that repeated testing may well produce a state of 
desensitisation whereby an animal fails to react to an allergic test. To 
obviate this risk a general rule may be laid down that second and sub- 
sequent tests should not take place until at least sixty days have elapsed 
since the immediately preceding test. As allergy is essentially a tissue 
reaction it will be seen that an animal in an advanced stage of the disease 
may no longer possess the capacity to react to the provocation of the 
specific antigen ; these cases are less important than they at first sight 
appear, since it is usually possible to detect disease of such an advanced 
character by clinical examination. When a number of reactors are found 
on testing a herd it is essential that a thorough clinical examination of all 
the animals, but particularly the adults, should be made, as the reactors 
may have been infected by an animal of the type mentioned whidi, while 
infective, no longer possesses the capacity to react to the injection of 
tuberculin. 

It is also important that a clinical examination of the herd be carried 
out in association with tuberculin testing as it is by this means that 
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diseases interfering widi the interpretation of the test are detected, for 
instance Johne’s disease and so-called skin tuberculosis. 

It is necessary to emphasise that a positive tuberculin test ((.«. the 
animal is a reactor) does not provide any indication of the site and extent 
of the disease, nor does the severity of the reaction provide information 
on these points. Indeed the most violent reaction is usually seen in 
an animal that has not been tested previously but has been infected 
for a sufficient length of time for it fully to develop the capaciQr 
to react. 

The time required by an animal to develop the capacity to react has 
an important bearing on the application of the test. This period of time 
IS comparable to an incubation period. It has been shown that the 
capacity to react develops in a period of time varying from as little as five 
days to as long as fifty-six days ; the great majority of cases have become 
reactors within thirty days of the time of infection. It has been claimed 
that under certain ill-defined circumstances the development of the 
capacity to react may be delayed for as much as six months ; evidence 
in support of this hypothesis is not at all convincing ; indeed the mass 
of experience gained in the eradication of tuberculosis from dairy herds 
by means of the tuberculin test refutes the hypothesis. The period of 
sixty days postulated as desirable between two tests has, therefore, the 
merit that if the animal was newly infected at the time of the first test it 
should have folly developed the capacity to react by the time the second 
test is applied, and the desensitisation caused by the first test should 
have passed away. 

The tuberculin tests regularly applied in veterinary practice today are 
the intradermal tests. The subcutaneous and ophthalmic tests are now 
seldom used. The test most widely employed in Great Britain is the single 
comparative intradermal test. 


INTRADERMAL TUBERCULIN TESTS 

When intradermal tuberculin testing of cattle was introduced to Great 
Britain in 1925 the double intradermal method was employed using a 
heat-concentrated tuberculin prepa'ed on media containing animal 
protein. This was replaced by synthetic medium tuberculin concentrated 
by a method of precipitation. Finally there was produced purified 
protein derivative tuberculin which has the advantages of possessing a 
high degree of specificity and because of its method of production can 
be readily standardised to maintain a constant and adequate potency. 

In 1947 the single intradermal comparative tuberculin test, using 
purified protein derivative tuberculin, was adopted as the standard test 
for cattle in Great Britain. 
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Apparatus and Technique 

In order to make an intradermal injection the syringe used must be 
capable of 'withstanding a not inconsiderable pressure. The two most 
frequent sites of leakage in syringes are at the junction of the butt of the 
needle with the barrel of the syringe, and between the piston and the walls 



Fio. 30. — Intradennal syringe — 

dental type. Fio. 31. — ^Hinged callipers. 



of the barrel of the syringe. A convenient way of testing the syringe is 
to fill it 'with water, then insert the needle into a cork ; it should be 
possible to force water through between the fibres of the cork without the 
syringe leaking anywhere. The precise type of syringe is to some extent 
a matter of personal preference, a favourite beii^ the dental type of 
syringe fitted with a graduated plunger and stop that permits accurate 
measurement of the dose of tuberculin ; the needle is attached by a butt 
fitted with a screw thread adapted to fit a thread cut on the nozzle of the 
fringe barrel. The McLintock preset syringe is fitted with a ratchet 
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operating on the notched stem of the plunger. Pressure on a lever 
depresses the plunger sufficiently to deliver o-i c.c. of tuberculin. When 
the lever is released the ratchet moves up one notch and the syringe is 
immediately preset to deliver the next dose. Whatever type of syringe 
is employed the needle must be short, of small diameter and sharp. 

In order to measure the skin callipers are required. These may be 
of the hinged type with a graduated quadrant on which the thickness of 
the skin can be read off, or the callipers may be of the sliding type used 
by engineers, the scale being marked along the edge of the sliding portion. 

The site of the test is in the middle third of the neck, approximately 
midway between its upper and lower borders. The hair should be clipped 
from an area of about one square inch covering the point where it is 
intended to apply the test. 



Fig. 32. — Sliding callipers. 


A fold of skin including the clipped area is picked up between the 
forefinger and thumb of one hand and measured with the callipers held 
in the other hand. The thickness of the fold of skin is recorded in milli- 
metres. It will be realised that the measurement recorded is that of two 
thicknesses of skin as well as some subcutaneous tissue. With practice 
it is possible to measure the fold of skin consistently so that the measure- 
ments made during the test represent a true indication of the variation in 
thickness of the skin. Though two individuals may not record the same 
measurement for a fold of skin, it should !>e found that if the skins of a 
large number of animals are measured, any difference in the measurements 
obtained is consistent , this difference is not of any significance since the 
measurements in any test are of comparative and not absolute significance. 

The injection of tuberculin is mad * into the thickness of the skin that 
has just beer measured, with a short dental needle inserted obliquely. 
Appreciable force is necessary to introduce the tuberculin between the 
layers of the skin. If very little pressure is required the possibility of a 
subcutaneous injection should be suspected. When using the McLintock 
syringe the difference iu pressure required to inject the tuberculin 
correctly is not, due to the mechanics of the syringe, appreciably different 
from that required to expel some tuberculin into the air. Care must there- 
fore be taken that the tuberculin is in fact introduced into the thickness 
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of the skin. If the injection has been made intradermally the dose of 
tuberculin can be felt as a small firm pea-like nodule ; this is probably 
best felt if the skin is allowed to lie flat against the side of the neck and the 
site of injection is gently stroked with the tip of the forefinger. 

The Single Intradermal Test 

The single intradermal test may be applied to the skin of the neck, 
or the caudal fold. As the single intradermal test only requires two visits, 
the first to make the injection and the second, seventy-two hours after 
the first, to read the reaction, it is a test that takes up the minimum of time 
and labour. 

Cattle.— The Skin Test.— T he test is applied in the skin of the 
neck as described, the dose of tuberculin being o* i c.c. The reaction is 
read seventy-two hours after the time of injection. 

Intradermal tests depend on the development in a tuberculous animal 
{i.e. a reactor) of a necrotising-inflammatory reaction. 

In a negative reaction the site of injection should be marked by no 
more than a very small sharply circumscribed nodule. Any swelling 
showing signs of diffuseness should be regarded as a positive reaction. 
On this account great care must be taken when examining the reaction 
that traces of oedema are detected, this being done both by palpation and 
by inspection. A small plaquc-like swelling can often best be detected 
by inspection as the swelling shows up gainst the background formed by 
the area of skin that was clipped. Pain and heat are detected by palpation. 

It has been found, if a tuberculin of uniform potency is used in testing 
a large number of animals, that the increase in skin measurement in 
non-reacting animals does not exceed a figure that can be quite accurately 
assessed for that particular tuberculin. It was shown that with P.P.D. 
tuberculins prepared by the laboratory of the Ministry of Agriculture and 
Fisheries, an increase in skin thickness of not more than z mm. indicated 
a n^ative reaction, whereas an increase of 4 mm. or more indicated a 
positive reaction, increases falling between these two measurements 
constitute a doubtful reaction. 

Thotigh change in skin thickness represents the only method of 
measuring the result of a test, the test should not be interpreted solely 
on measurement, but in addition the nature of any swelling must be taken 
into account and a record made of its character. Any swelling which 
shows oedema must be regarded as positive. 

Cattle. — ^The Caitdal Fold Test. — In order that the injection of 
tuberculin may be made properly it is of vital importance that the animal 
be adequatety restrained, as the tissue into which the injection is made is 
highly sensitive and introduction of the needle may be resented vigorously. 
If the aninud proves unduly fractious, hobbles should be used ; for this 
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purpose a strap may be applied above the hocks in the same my as for 
restraining a cow that kicks when she is being milked. 

It is necessary to cleanse the skin of the caudal fold prior to making 
the injection ; for this purpose the skin is wiped over with a smb damped 
with 50 per cent, methylated spirit. The caudal fold on one side is rolled 
from below the tail with one hand ; the syringe with the needle attached 
is held in the other hand, and the needle is introduced into the skin in 
such a my that the needle passes along the side of the caudal fold just 
beneath the surface of the skin. The needle can be seen in this position 
and when the tuberculin is introduced it is visible as a minute bleb tmdor 
the skin. Owing to the delicacy of the skin tissue in the caudal fold, the 
dose must not exceed .^th c.c. (0*05 c.c.), as a larger dose may cause 
sufficient tissue damage to provoke a traumatic inflammatory reaction 
that will interfere with the interpretation of the test reaction. The 
reaction is examined at the 72nd hour after the injection of tuberculin. 
The other caudal fold serves as a control. 

The positive reaction consists of a painful oedematous swelling varying 
in size from a hazel-nut to a pigeon’s egg. The swelling develops slowly, 
first appearing about twenty-four hours after injection and gradually 
increasing in size, reaching its maximum between the 48th and 72nd hour. 
The swelling is persistent and takes several days to disappear. In non- 
pigmented skins the reaction may be seen to consist of a central haemorr- 
hagic focus surrounded by a zone of intense hyperaemia. It may be noticed 
that the caudal lymphatic glands are enlarged. If the caudal fold test 
has to be repeated in sixty days the opposite fold should be used for 
the re-test. The caudal fold test is only applicable to cattle. 


Single Intradermal Test in Other Animals 

Pigs. — Disease in pigs may be caused by either the bovine or the avian 
strain of the tubercle bacillus. The simultaneous use of avian and mam- 
malian tuberculin, one on the right and the other on the left ear enables 
the veterinary surgeon to determine the type of infection. This will 
enable him to advise on eradication or control. 

Luke (1953) suggested that where only detection of infection is 
required a single injection of mixed avnn and mammalian could be used. 

The dose of tuberculin for single intradermal tests in the pig is 0*1 c.c. 
and the site of injection is the skin on the anterior part back of the ear. 

A positive reaction consists of a prominent oedematous swelling that 
in non-pigmented skins is seen to consist of a hsemorrhagic focus sur- 
rounded by a zone of intense congestion. The reaction develops slowfy 
and persists for some days. 

Horse. — ^The technique of the single intradermal test is the same in 
hones as in cattle, but as the skin of the horse’s neck is much thinner than 
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in catde care is required to ensure that the injection is truly intradermal. 
It has been found that when a group of apparently healthy horses were 
subjected to a tuberculin test a number reacted and in none of them were 
lesions of tuberculosis found on post-mortem examination. Holth (1949) 
pointed out that from a review of the literature on tuberculin tests in the 
horse it was evident that occasionally the test faik in markedly tuberculous 
horses and that a great many normal horses give a positive reaction. 

’ Dog. — The single intradermal test has not proved satisfactory in the 
dog. 

Poultry. — ^The test used for the detection of tuberculous infection in 
poultry is the single intradermal test. Into the lower border of one wattle 
of the fowl o-i C.C. of avian P.P.D. tuberculin is injected. The other 
wattle serves as a control. The equipment used for cattle is suitable for 
the tuberculin testing of cattle. 

The bird is held securely by an assistant, usually close to his left side, 
the right hand firmly grasping the comb in order to restrain the head. 
The left wattle is thus presented to the operator, who grasps it between 
the thumb and the forefinger of one hand, manipulating the fringe with 
his other hand. The needle is inserted longitudinally into the lateral 
aspect of the dermis as close to the lower edge of the border of the wattle 
as possible and the tuberculin is injected into the tissues. If the moculation 
has been performed correctly a small bleb, or a small, diffuse, but never- 
theless observable raised area, lighter in colour than the rest of the wattle, 
is seen. The bird is then returned to the pen, and after a lapse of forty- 
eight hours the reaction to the test is examined. 

The presence of tuberculous infection is indicated by swelling of the 
injected wattle, which commences about the 24th hour and persists to 
the 72nd hour, sometimes even for as long as five days. Transient swel- 
lings may occur but rapidly subside and are not apparent at the 48th hour ; 
these are of no significance, and if the reactions are not inspected until 
the 48th hour will cause the interpreter no trouble. 

The swellings caused by positive reactions vary in individual birds ; 
some are small and only slightly oedematous, but may be observed easily 
if the injected wattle is compared with the uninjected one which has been 
left as a control, when the difference m size will be noticeable ; others 
show an increase in size and thickness of the wattle from four to five times 
the normal. Varying amounts of heat and pain are manifest. In extremely 
sensitive birds the oedema may spread from the wattle to adjacent tissues, 
particularly overlying the pharynx, and may even on occasion involve the 
control wattle. Doubtful reactions, t.e. persistent small swellings with 
litde oedema, pain or heat, are sometimes encountered and these should 
be interpreted in the light of the operator’s knowledge of the existence of 
infection in the flock. If birds showing such reactions are allowed to 
remain in the flock they should be re-tested in one month’s time. 
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On rare occasions it may be found that in some fowls the wattles are 
so small as to be useless for the test. In these instances alternative sites 
such as the side of the comb, or a point on the line of junction of oltin and 
mucosa at the side of the cloaca, may be used for the injection. The former 
is probably the more satisfactory, but neither site gives as accurate results 
as the wattle. 

The tuberculin test will detect the majority of infected birds, especially 
in the early stages of the disease. A small number of birds, however,, in 
which infection is generalised, fail to react to the test. These birds are 
usually unthrifty or emaciated, but in some instances may be in excellent 
condition. Before testing a flock of birds, all underweight and unthrifty 
birds should be removed. Those infected birds which were in good 
condition but failed to react to the tuberculin test will usually have lost 
weight by the time the next test is applied. Repeated testing of a flock 
is necessary if ultimate eradication is desired. 

Tuberculin testing of other birds such as turkeys and ducks has been 
performed, but the results appear to be less reliable. 

The sites have been, in turkeys, the wattle, the snood, the skin, either 
at the edge or in the centre of the wing web, and the mucosa of the cloaca ; 
and in ducks the sites selected have been the skin of the neck, the junction 
of skin and mucosa around the cloaca, and the web of the foot. The 
ophthalmic test has also been tried in ducks, but with little success. 


The Comparative Tfst 

With the introduction of potent mammalian tuberculin in 1940 fewer 
infected cattle were missed :>i testing. Unfortunately this more potent 
tuberculin was less specifle and careful post-mortem and bacteriological 
examination of many reactors failed to reveal lesions due to the bovine 
type of the tubercle bacillus. It was found that animals with an increase 
in skin thickness of less than 5 mm. were not infected with bovine tuber- 
culosis. By the simultaneous use of avian and mammalian tuberculin it 
was possible to detect the animals reacting to mammalian tuberculin but 
not infected with bovine tuberculosis. Cattle infected with bovine 
tuberculosis are said to have a specific infection and those not so infected 
but sensitised by some other means are >aid to have a non-specific isfection. 
This simultaneous use of avian and mammalian tuberculin to detect 
specific and non-specific infection is the basis of the comparative tuberculin 
test. 

Non-specific reaction in cattle to mammalian tuberculin may be due 
to infection by avian, human or murine type of Mycobacterium tuber cuhsis 
or by Johne bacillus, or may be due to so-called diin tuberculosis. It is 
possible that a short period of sensitivity exists in animals temporarily 
invaded by non-pathogenic acid-fast bacteria. 
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In the case of avian tuberculosis and Johne’s disease the reaction to 
manunalian tuberculin is less than to avian tuberculin. Human and 
murine type of infection do not produce progressive disease in cattle, 
but the reaction to mammalian tuberculin exceeds that to avian tuberculin. 
Experimentally the sensitivity to murine type remains for about seven 
months decreasing slowly during that time. Cattle with lesions of so- 
called skin tuberculosis often show a greater reaction to mammalian than 
than to avian tuberculin but over a period of some weeks or months the 
response tends to equalise or indeed con^e to a stage when the avian 
reaction exceeds the mammalian. 

The comparative test has been used by the Animal Health Division 
of the Ministry of Agriculture and Fisheries since 1940 and is the basis 
of the successful campaign to eradicate bovine tuberculosis from cattle 
in Great Britain. Smith (1955) in a survey of test charts from a large 
number of herds found approximately 38 per cent, of all cattle tested 
reacted non-speciiically. In the majority of herds this was attributed to 
avian tuberculosis from fowls or wild birds or to non-clinical Johne’s 
disease. 

The basis of the comparative test is the simultaneous application of an 
intradermal test at two points of the skin, using at one point mammalian 
tuberculin and at the other avian tuberculin. When the coifiparative test 
was first introduced the injection of mammalian tuberculin was made on 
one side of the neck and the avian tuberculin was injected into a precisely 
similar position on the opposite side of the neck. It was foimd in practice 
that it was difficult to carry out the test satisfactorily when the injections 
were made on opposite sides of the body. As equally comparable results 
can be obtained, if care is exercised in locating the sites of injection, the 
test is now carried out by making the two injections on the same side of 
the neck. The Animal Health Division of the Ministry of Agriculture 
and Fisheries established that suitable areas of similar sensitivity can be 
obtained if the injections are made in the middle third of the neck, both 
being on a line drawn parallel to the spine of the scapula, the upper site 
being about four inches below the crest of the neck and the lower site 
about five inches below the upper. It has been found most satisfactory 
to adopt the plan of always using the upper site for avian tuberculin and 
the lower site for mammalian tuberculin. 

When first introduced the comparative test was applied by the double 
intradermal method, i.e. the test was a double intradermal comparative 
test. Comparison between the double intradermal comparative test and 
the single intradermal comparative test carried out by the Animal Health 
Division of the Ministry of Agriculture and Fisheries showed no significant 
variation in their efiicacy. Both tests have a margin of error and neither 
test showed itself capable of detecting all those infected animals which 
had not been detected by the other test. 
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Following these comparisons the single intradermal comparative test 
was adopted in 1947 by the Animal Health Division of the Ministry of 
Agriculture and Fisheries as their official tuberculin test under the Attested 
Herds Scheme. 


The Single Intradermal Comparative Tuberculin Test 

The single intradermal comparative tuberculin test is applied to the 
skin of the neck, using avian tuberculin and mammalian tuberculin. 
Both sites should be in the middle third of the neck on a line parallel 
to the spine of the scapula. The upper site used for avian tuberculin 
should be at least four inches below the crest and the lower site used for 
mammalian tuberculin should be five inches below the upper. In young 
cattle in which there is not room to separate the two sites sufficiently 
on one side of the neck, one injection may be made on each side of the 
neck. 

For this test purified protein derivative tuberculin is used, the mam- 
malian tuberculin contains 2*0 mgs. of purified protein derivative per c.c. 
and the avian tuberculin contains 0*5 mg. per c.c., these strengths of 
tuberculin being used for all tests. 

In order to avoid confusion mammalian tuberculin is supplied in 
bottles labelled in blue and avian tuberculin is coloured red and is supplied 
in bottles with a red label. 

The dose of tuberculin in all cases is 0*1 c.c. In the herd test one 
post-injection observation is made at the 72nd hour ; in re-testing 
inconclusive reacton; an additional observation may be made if thought 
necessary at the 96th hour. The selected sites are clipped. The fold of 
skin at each site is then measured with callipers and the measurement 
recorded in millimetres. The dose i c.c.) of tuberculin, avian in the 
upper site and mammalian in the lowei site, is then injected intradermally. 
If the injection has been made properly a small pea-like swelling is felt 
at the site of injection ; it is essential that steps be taken to ensure that the 
injection has been made con ectly . If there are any doubts injections should 
be made on the opposite side of the neck in similar sites. 

The reactions are read at the 72nd hour, and the skin thickness being 
again measured and recorded, and the 'caction is examined for signs of 
oedema. For xecord purposes the Animal Health Division of the Ministry 
of Agriculture and Fisheries classify the character of the swelling as 
circumscribed (C), slight oedema (S.O.), diffuse oedema (D.O.), and ex- 
tensive oedema (E.O.). 

It has been determined that in this test using tuberculins of the strength 
stated no swelling should be regarded as negative that shows an increase 
of more than 2 mm. ; swellings of 3 mm. increase should be regarded as 
doubtful and swellings of 4 mm. oe more increase should be regarded 

T 
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as positive. Any swelling showing oedema should be regarded as 
positive. 

The term doubtful is applied to the interpretation of an individual 
reaction whether to avian or mammalian tuberculin when the reaction is 
neither negative nor positive. 

The term inconclusive is used when the comparison between the reac- 
tions to the two tuberculins does not permit a definite decision as to the 
significance of the comparative test. 

Interpretation of the 

Single Intradermal Comparative Tuberculin Test 

A clinical examination of the herd will have shown the presence of any 
animals suffering from clinically recognisable forms of tuberculosis. The 
same examination will have revealed the presence of clinical cases of 
Johne’s disease and of animals affected with so-called skin tuberculosis. 
This clinical examination is thus of importance in assessing the background 
of the herd in relation to specific and non-specific infection. A survey 
of the results of the tuberculin tests will show if there is a proportion of 
animals showing reactions to the avian tuberculin only or a proportion 
showing a definite reaction to avian tuberculin and a muchness definite 
reaction to mammalian tuberculin ; reactions of these two types indicating 
the presence in the herd of non-specific infection such as avian tuberculosis, 
Johne’s disease or so-called skin tuberculosis. 

The reactions in individual animals are interpreted against the back- 
ground provided by the knowledge that non-specific infection is either 
present or absent from the herd. With this knowledge the following bases 
of interpretation should be adopted : — 

(1) Animals showing a negative reaction to both tests are retained in 

the herd. 

(2) Animals showing a positive or doubtful reaction to avian tuberculin 

and a negative reaction to mammalian tuberculin are retained 
in the herd. 

(3) Any animal giving a doubtful reaction to mammalian tuberculin 

and a negative reaction to avian tuberculin should be re-tested. 

(4) Any animal showing a positive or doubtful reaction to avian 

tuberculin and a positive or doubtful reaction to mammalian 
tuberculin, provided the increase in skin measurement to mam- 
malian tuberculin is not more than 4 mm. greater than the 
increase in measurement to avian tuberculin should be : — 
retained, if non-specific infection is established 
re-tested, if non-specific infection is not established. 
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(5) Animals giving a positive reaction to mammalian tuberculin and a 

negative reaction to avian tuberculin when the increase to 
mammalian tuberculin does not exceed the avian increase by 
more than 6 mm. should be : — 

re-tested, if non-specific infection is established 
removed, if non-specific infection is not established. 

(6) Animals which give a positive reaction to mammalian tuberculin 

and a positive or doubtful reaction to avian tuberculin when the 
increase to mammalian tuberculin is 5 or 6 mm. greater than the 
increase to avian tuberculin should be : — 

re-tested, if non-specific infection is established 
removed, if non-specific infection is not established. 

(y) In all tests animals showing a positive reaction to mammalian 
tuberculin and a positive, doubtful or negative reaction to 
avian tuberculin should be removed when the increase to 
mammalian tuberculin is more than 6 mm. greater than the 
increase to avian tuberculin. 

There are certain instances where the circumstances prevailing in the 
herd indicate the need for a more stringent interpretation of the test. For 
instance while there may be evidence of non-specific infection in the herd 
there may also be so many reactions to mammalian tuberculin alone or 
because a clinical case of tuberculosis may have been found there can be 
no doubt that mammalian tuberculosis is present along with non-specific 
infection. In such a herd t^^e te'^t should be interpreted as if non-specific 
infection was not present in the herd. 

In some herds the animals have been maintained in self-contained 
groups ; there may be a preponderaiu e of mammalian reactors amongst 
the adult stock necessitating interpretation of the test as though non- 
specific infection was not present, but in the young stock the absence of 
mammalian reactors justifies interpretation of the test on the basis that 
non-specific infection is present. 

In herds where there is evidence of non-spe cific infection other than 
skill tuberculosis it may be that the onb’ evidence of the presence of bovine 
tuberculosis is in one or two animals that give reactions just bringing them 
into the category for removal, Le, a mammalian reaction 7 or 8 mm. more 
than the avian. In such cases it is justifiable to re-test before removing 
them from the herd. 

Skin tuberculosis (so-called) is to be regarded as evidence of non- 
specific infection and animals giving reactions which normally would 
justify their removal from the herd may be re-tested if lesions of skin 
tuberculosis are found on them. If there is evidence of skin tuberculosis in 
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the herd even those animals which show no detectable lesions may be 
re>tested. 

In certain cases it may be found that an animal gives a marked increase 
in skin measurement to both tuberculins with either a small excess in the 
mammalian measurement or an equal response to both tuberculins ; even 
though non-specific infection is established in the herd it may be advisable 
to re-test such an animal. 

Re-tests. — ^All animals which it is decided to re-test because of an 
inconclusive result in the interpretation of the comparative test should 
be isolated. The re-test is not carried out until at least thirty days 
have elapsed. The test is applied to the opposite side of the neck, the 
results, if necessary, being read at the 96th hour as well as the 72nd 
hour. 

If bovine infection is demonstrated in the herd the reactors are isolated 
with a view to their removal from the herd ; a re-test of the herd is carried 
out sixty days after the effective separation of the reactors from the rest 
of the herd. The object of this 60-day re-test is to detect any recently 
infected animals that had not developed sensitivity at the time of the 
previous test. The period of sixty days is the shortest time that mtist 
elapse between the two tests. 

Pigs. — The comparative tuberculin test is not used as sdfch in pigs, 
but the combined use of avian and mammalian tuberculins is used to 
determine with which of these two types a pig is infected. The technique 
of this test is described on page 285. 

The Doubie Intradermal Tuberculin Test 

Cattle. — ^Prior to the adoption of the single intradermal test described 
on page 284, the method used entailed re-injection of the original site 
with a further o-i c.c. of tuberculin forty-eight hours after the first, skin 
measurements being made before each injection. The test was interpreted 
at the 72nd hour after the first injection. Three visits were therefore 
required. Experiment and field experience has shown that the method 
has no advantage over the single intradermal test which is of course less 
laborious and expensive. In the course of eradication schemes many 
more cattle can be tested in any given period of time by the single method 
without material loss of accuraqr. 

Interpretation of the double intradermal test is in the same basis as 
for the single intradermal test. 

Kerr, Lamont and McGirr (1946 and 1949) however suggested that 
the double intradermal test with an interval of seven days between the 
injections had advantages. These workers also submitted evidence that 
there may be a period of reduced sensitivity to tuberculin at parturition 
due to the loss of senutivity bodies in the colostrum. 



TUBERCULIN TESTS 


Z93 


Pig. — The double intradermal test was applied to the skin on the back 
of the pig’s ear. In the pig the single intradermal test on the skin of the 
ear is usually found quite adequate. 

Doc AND Cat. — ^The double intradermal test has failed to elicit a 
reaction in known tuberculous animals. 

The Double Intradermal Comparative Test 

The injections, measurements and examination of the reactions for 
both the avian and manunalian tests are carried out in precisely the same 
manner as that described for the double intradermal test with mam mal i an 
tuberculin. The tuberculins used for the double intradermal comparative 
test are mammalian 2*0 mg. per c.c. and avian 0*5 mg. per c.c. Interpreta- 
tion of the test is based on the principles described for the interpretation 
of the single intradermal comparative test. 


Ophthalmic Tisst 

This test consists of the instillation of a few drops of tuberculin into 
the conjunctival sac. A positive reaction is constituted by the development 
of a purulent conjunctivitis. The reaction usually develops in twenty-four 
hours. The ophthalmic test has not becu found reliable. 

The Cutaneous Test 

The cutaneous test usually attributed to von Pirquet consists of 
inoculating an area of skin by scarifying it through a film of tuberculin. 
A reaction is indicated by the area becoming congested, cedematus and 
painful ; in some cases pus-formation occurs. The cutaneous test is not 
dependable. 
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The Subcutaneous Test 

Cattle. — ^The subcutaneous tuberculin test depends on the provo- 
cation of a general thermal reaction in infected animals sensitised to 
tuberculin. The animal’s temperature is taken before the dose of tuber- 
culin is injected subcutaneously. The pre-injection temperature must not 
exceed 103® F., but preferably should not exceed 102° F. The dose of 
dilute (t.e. subcutaneous) tuberculin is usually 3 c.c. for cows and 4 c.c. 
for bulls. Commencing at the 9th hour after injection the animal’s 
temperature is taken every three hours until the i8th hour. 

Interpretation of the test is based on the thermal reaction but very 
often the reacting animal can be spotted by its appearance of generd 
malaise. 

A positive reaction consists of a rise in temperature to 104° F., or more, 
but a sustained progressive rise in temperature should also be considered 
a positive reaction. 

A doubtful reaction consists of a rise in temperature to 103° F., but 
under 104° F., or a sudden or irregular rise in temperature of less than 
2®F. 

A negative reaction is one in which the temperature does not rise above 
103° F. or in which the increase in temperature is less than F. 

Apart from the fact that the application of the subcutaneous tuberculin 
test to large numbers of cattle is laborious and time-consuming there arc 
many technical advantages in the intradermal tests which have almost 
entirely replaced the subcutaneous test. 

Horse. — The subcutaneous tuberculin test has been found to be 
unreliable in horses because of the high proportion of false positive 
reactions obtained by it. 

Other Animals. — The subcutaneous tuberculin test is not satisfactory 
in pigs, dogs and cats. 


MALLEIN TESTS 

The mallein test is the principal aid in the differential diagnosis of 
suspected cases of glanders ; it also forms the basis of the control and 
eradication of glanders. Glanders was eradicated in the British Isles 
by means of the mallein test. During the war 1914-18 the efficiency of 
horse transport would have been seriously undermined if glanders had 
become enzootic, but by regular use of the mallein test the disease was 
kept under firm control. Mallein is prepared from cultures of F^eiffereUa 
mallei, the causal organism of glanders. Three types of mdlein test 
exist, namely the Intradermopalpebral, the Subcutaneous and the 
Ophthalmic. The intradermopalpebral is the most suitable and most 
convenient test to apply to large numbers of animals under field 
conditions. 
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The Iisttradermopalpebral Test 

This test consists of the injection of o* i c.c. of mallein into the thick* 
ness of the skin of the lower eyelid. The same type of syringe as is 
employed for intradermal tuberculin tests will be found suitable for intra* 
dermal mallein tests. The mallein used for this test is prepared by diluting 
one part of crude concentrated mallein with three parts of 0*5 per cent, 
solution of phenol. Before applying the test the animal’s eye must be 
inspected to see that it is free from any sign of conjunctivitis. 

A twitch is applied to the horse’s nose and the animal held firmly by 
a reliable assistant. The left eye is the one preferably used by a right- 
handed person, but if a retest is being carried out the other eye must be 
used. The skin of the lower eyelid is tensed by stretching it with the 
fingers of the left hand, exerting traction in a downward direction. The 
needle attached to the loaded syringe is introduced very obliquely into 
the skin at a point about | inch below the palpebral margin ; the needle 
can be seen running under the surface of the skin. The intradermal 
injection of mallein produces a small, firm nodule that can readily be 
seen. If the presence of this nodule cannot be determined the injection 
has probably been made subcutaneously. The reaction develops com- 
paratively slowly and reaches its height between the 24th and 36th hour ; 
a positive reaction persists for three or four days before declining. The 
reaction is examined at the 24th, 36th and 48th hour after injection, but if 
only one examination is convenient this should be made at the 48th hour. 

Interpretation. — A positive reaction is seen to consist of a 
voluminous diftose adema of the eyelid causing complete closure of the 
eye, with an intense conjunctivitis producing a considerable quantity of 
muco-purulent discharge that escapes from between the eyelids. A doubt- 
ful reaction consists of some pouching of the eyelid. A negative reaction 
consists of a firm swelling at the site of injection of the mallein. Some 
oedema of the lower eyelid may develop after the injection has been made: 
in non-reacting animals tliis disappears in aliout twelve hours or more. 

The intradermopalpebral mallein test has been proved to be sensitive. 
The positive reaction is distinct and easily appreciated. The test can be 
applied to animals in a fcbnle condition. It can be applied to horses 
out-of-doors. There is no need for tlie animals to be kept off work 
while being tested. A large number of animals can be efficiently tested 
by one individual. 


The Subcutaneous Test 

The subcutaneous mallein test provokes both a local and a general 
reaction ; both of these must be considered when interpreting the result of 
a test. The animals must be kept hdUsed throughout the period of the 
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test. The mallem emptoyed in the subcutaneous test is a dihite mallein 
consisting of one part of crude mallein and nine parts of diluent fluid. 

The animal's temperature is taken twenty*four hours before the 
commencement of the test and again immediately before the injection of 
mallein. The temperature thus recorded should not exceed io2° F. The 
site of the injection is the middle third of the neck, half-way between its 
upper and lower borders. The dose of mallein is usually i c.c. The 
temperature is taken at the 9th, 12th, 15th and i8th hours after the 
injection of mallein ; and if &e temperature is rising at the i8th hour 
and has not attained a height that justifies the condemnation of the animal 
as a reactor, the temperature must also be taken at the aist and, if 
necessary, again at the 24th hour. The local reaction is examined when 
the temperatures are being taken and again at the 48th hour after the 
injection of mallein. 

Interpretation. — In assessing the result of a subcutaneous mallein 
test consideration must be given to both the local and the general systemic 
reaction. If the general reaction, as shown by elevation of the tempera- 
ture, is pronounced the reaction may be considered positive ; if, however, 
the elevation of temperature is such that the reaction would be con- 
sidered doubtful, a definite local reaction would justify the decision that 
the animal is a positive reactor. Consideration of the interpretation of 
the following combinations of local and thermal reaction will assist 
interpretation of the test. 

Positive Reactions. — A rise of temperature to 104® F. or over, irrespec- 
tive of the extent of the local reaction. 

A rise of temperature to 103° F. or over if the local swelling is pro- 
nounced, i.e. if it is four inches or more in diameter. 

Doubtful Reactions. — A rise of temperature to between 102“ F. and 
103® F. without any definite local reaction. 

A rise of temperature to between 102® F. and 103® F. if the local 
swelling is less than three inches. 

Negative Reactions . — A rise of temperature of less than i® F. and no 
definite local swelling. A non-specific local reaction may develop at the 
site of the test a few hours after injection ; this disappears in from twelve 
to twenty-four hours, and will not be present when the local reaction is 
examined at the 48th hour. Some difficulty may arise in assessing the 
significance of different combinations of the two forms of reaction ; in any 
case of an indefinite reaction the animal should be isolated and retested. 

The Ophthalmic Test 

The ophthalmic test is principally used as a check test along with 
one of the other mallein tests. 

This test consists of the instillation into the conjunctival sac of 3 or 
4 drops of concentrated mallein by means o i an eye-dropper or syringe 
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with a graduated plunger. The eye must be exanuned prior to the 
Implication of the test to ensure that no conjunctivitis is present. 

A positive reaction consists of the development of a purulent con- 
junctivitis that reaches its maximum height in twenty-four hours, and 
persists for a day or two thereafter. There is a pronounced cedema of 
the eyelids and the animal may show signs of photophobia. 

In a negative reaction the eye remains normal ; there is a little 
exudate at the inner canthus due to the response of the conjunctiva to 
the introduction of a foreign substance. 

Repetition of Mallfin Tests 

Mallein tests are sometimes repeated at short intervals ; this pro- 
cedure tends to produce indefinite reactions due to the detensitisation 
that necessarily follows any test. In the horse allergy appears to develop 
rather more rapidly than in cattle and is, if anything, more pronoimced. 
There is evidence that the repetition of mallein tests at intervals of thirty 
days does not produce undue desensitisation. 

It will be appreciated that under field conditions in wartime it may 
not be possible to wait as long as a month before applying a retest ; in 
these circumstances the interval may be reduced to fourteen days, and 
has on occasion been reduced to as little as seven days, though there are 
obvious objections to repeated retesting at so short an interval. 

JOHNIN TEST 

The Johnin test has been used in the differential diagnosis of cases 
of clinical disease and in the detection of subclinical cases of Johne’s 
disease. Johnin is prepared from cultures of Mycobactenum paratuber- 
cuhsis (bacillus of Johne’s disease). Though considerable progress has 
been made in the production of a Johain of adequate potency and satis- 
factory specificity, the test has not yet attained a high degree of accuracy. 
This would appear to be due, at least in part, to the failure of infected 
animals to develop a pronounced degree of allergy. Infection with 
Johne’s disease does not cause destruction of tissue ceils to the same 
extent as tuberculosis or glanders, but on the contrary causes proliferation 
of the intestinal epithelium with thickening and corrugation of the mucous 
membrane, li may be that this essential difference in the pathology of 
the disease is the explanation of the inadequacy of the allergic response. 
In Johne’s disease there appears to be a lack of specificity in the allergy 
developed, as cases of Johne’s disease ate found to give a reaction to both 
mammalian and avian tuberculin, though the reaction is not so pro- 
nounced as when the animal is infected with either bovine or avian 
tuberculosis. The testing of cattle for Johne’s disease is therefore com- 
plicated if the herd is infected with fcither bovme or avian tuberculo^ 
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It may be that a comparative test rising tuberculin and Johnin will provide 
a solution of this difficulty, but the results to date have been disappointing. 

The only Johnin test now employed is the intradermal, and 
P.P.D. Johnin is in use. The technique is the same as for the 
intradermal tuberculin test, the dose for each injection being o*i c.c. 
The local reaction with the Johnin test in infected animals is not so 
pronounced as those produced by a tuberculin test, but the criteria by 
which a Johnin reaction is judged are similar to those detailed for the 
tuberculin test. 

In suspected clinical cases of Johne’s disease the microscopic examina- 
tion of the faeces for Mycobacterium parattiberculosis will give a higher 
standard of accuracy than the Johnin test. It has been shown that the 
causal organism can be demonstrated in the faeces by microscopic methods 
in a high proportion of clinical cases of Johne’s disease. Alternatively the 
complement-fixation test described on page 332 may be used, bearing in 
mind the limitations in the application and interpretation of this test. 



CHAPl'ER XIV 


COLLECTION OF MATERIAL 
FOR LABORATORY EXAMINATION 

U nne — Blood — Milk — 1< jeccb — Pus — Li v er Biopsy 

Urinl 

Samples of urine should always be placed in clean bottles. Bottles that 
have contained cosmetic preparations or soft drinks unless very thoroughly 
cleaned may contain ttaces of aromatic compounds or pigments that give 
conflicting results with some of the tests used m urine analysis. Even 
very minute traces of syntlietic detergents can interfere with the tests for 
bile salts. Tf they have been used to clean a bottle thorough and repeated 
rinsing must be carried out to remove all traces of the detergent. 

Samples of urine may be collected in a suitable receptacle when the 
patient is passing urine or in those animals in which it is practical a 
catheter specimen may be obtained. Samples of urine collected off the 
floor are liable to contain a proportion of extraneous matter that may 
interfere w'ith urine analysis. 

Horse. — ^Hotses in stables living a life governed by routine urinate at 
fairly regular interv.ls; an observant animal attendant will notice the 
horse’s habits and can usually secure a sample of urine with little difficulty. 
Tf this cannot be done it will be necessary to pass the catheter. In mares 
digital dilatation of the urethral orifice is often sufficient to induce 
micturition Alternatively a catheter c m be passed. 

Cattle and Sheep.- -In male cattle the frequency of micturition 
usually makes it possible to obtain a sample of urine in the course of a 
very few hours. 11 the receptacle used to collect the urine is of plastic 
material the animal is not ^sturbed in the art by the sound of urine 
striking the vessel. In male .sheep less accustomed to handling it may be 
difficult to approach the sheep without fisturbing it and so causing it to 
cease micturition. Catheterisation of male cattle and sheep is not 
practicable. 

In dairy cows, under a regular system of management, urination is 
performed with remarkable regularity and little diffiailty is experienced 
in collecting samples. Digital stimulation of the lower labial commissure 
may induce micturition. If necessary a catheter may be used to obtain 
a sample of urine from a cow. Catheterisation is the only convenioit 
method of obtaining a sample of urine from a ewe. 

1V> 
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Dog. — In some cases in both dogs and bitches a specimen of urine can 
on occasion be collected in a receptacle such as a small basin if available 
to catch the urine as it is being passed. On the whole the most satisfactory 
way of obtaining urine samples in both dogs and bitches is to pass the 
catheter. In the dog catheterisation presents no substantial difficulty. 
In the bitch it is necessary to use a vaginal speculum and an illuminated 
speculum is of great assistance in seeing where to introduce the catheter. 

If a sample of urine is to be examined microscopically by dark ground 
illumination it should be examined as soon* as possible after collection. 
Living motile Leptospira eanicola can be detected in urine by this method 
up to twenty-four hours after collection if the temperature of the urine 
is raised to blood heat. If examination of the urine is likely to be unduly 
delayed, the specimen should be buffered to control the damage to 
leptospirse by the normally acid urine. Dilute alkali should be added to 
the urine until it is amphoteric or very slightly alkaline to litmus. 

Cats. — ^The only satisfactory method of collecting urine from either 
male or female cats is catheterisation. 

Blood 

It is of the utmost importance that the clinician collecting blood samples 
for laboratory investigation should realise that the method of dealing with 
the sample on collection is governed by the particular examination 
required. In general the methods may be divided into two main categories 
(i) the blood is allowed to clot and (ii) clotting of the blood is prevented. 
There are several methods by which clotting can be prevented, and selec- 
tion of a particular method is dependent on the examinations to be carried 
out in the laboratory. A sample of blood in which clotting has been 
prevented by one method making it suitable for one type of laboratory 
examination may not be suitable for another type of laboratory examination. 
Whatever the form of anticoagulant used, the blood sample should never 
be shaken vigorously but should be gently rotated between the palms of 
the hands to disperse the anticoagulant and facilitate its solution. The 
laboratory examinations carried out on samples of blood as an aid to 
clinical di^nosis can be divided into three main sections, viz. serological 
haematological and biochemical. In the serological group only one type 
of sample is required ; in the hamatological group two types of sample 
may be required ; but in the biochemical group the method of dealing 
with the sample after collection varies according to the examination 
required and no single type of sample is suitable for all the examinations in 
regular use. 

Serological Examination. — ^The serological examinations most 
frequently required as an aid to clinical dit^osis are agglutination tests 
and complement-fixation tests, less commonly tests for the presence of 
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anti-toxin are needed. For all these tests it is serum that is required. 
The sample most often provided for this purpose is one of clotted blood. 
The sample of blood is collected into a clean sterile bottle and allowed to 
clot. For most purposes five cubic centimetres of blood is sufficient. If 
the blood is to be sent some distance by post or other method entailii^ 
handling, the sample should be allowed to stand until a firm clot is formed. 
If there is any reason to fear that transit of the sample may be delayed 
especially in warm weather it may be wise to separate the serum before 
dispatching the sample. This avoids the arrival of a luemol3rsed sample 
of blood at the laboratory. A convenient method of separating the serum 
is to allow the blood sample to clot and when separation has taken place 
the serum is aspirated with a sterile syringe and needle and transferred 
to a clean sterile bottle. If it is intended to use this method it will be 
found helpful to withdraw rather more than 5 c.c. of blood— if this is 
possible — so that withdrawal of the serum can be achieved without 
disturbing the clot. 

H^ematological Examination 

For a complete haematological examination the laboratory require a 
blood smear made on a clean microscope slide and a sample of unclotted 
blood. The sample of unclotted blood must be available for examination 
within a few hours’ collection. If delivery of the samples is likely to be 
delayed overnight or longer it is probably best if a good blood smear fixed 
in methyl alcohol is the material supplied to the laboratory. The choice 
of anticoagulant for samples intended for haematological work is governed 
by the need to use a compound that causes the minimum of damage or 
distortion to the blood cells. F or tliis purpose the anticoagulant of Heller 
and Paul has been foxmd the most satisfactory. This consists of i*2 
gramme of ammonium oxalate and 0*8 gramme of potassium oxalate is 
dissolved in 100 ml. of distilled water. Into each sample bottle there is 
placed 0*2 ml. of this solution. The bottles are then dried ofl in an oven, 
excessive heating being avoided. The quantity of anticoagulant is sufficient 
to prevent the coagulation of 2 ml. of blood. 


Biochemical Rumination 

A clotted sample of blood is required for the estimation of calcium, 
m^nesium, inorganic phosphate, transaminase and cholinesterase. A 
clotted sample of blood is also required for the estimation of lead, but the 
blood should be collected into special bottles made from lead free glass. 
These can be obtained from the laboratory concerned. 
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For biochemical purposes potassium oxalate alone is used as an anti- 
coagulant. Two mg. of potassium oxalate is sufficient for each 4 c.c. of 
blood. If there is likely to be any delay between taking the blood sample 
and the estimation of blood sugar, sodium fluoride at the rate of i mg. 
for each c.c. of blood should be added to prevent glycolysis. 

The bottles are prepared in the same way as described above by making 
a solution adding an aliquot part to each bottle and drying off with a 
moderate degree of heat. Neither ammonium oxalate nor sodium fluoride 
should be used in the collection of blood samples for urea estimations since 
these substances interfere with the chemical processes entailed. 

As a general rule 5 c.c. of blood is sufficient for any one biochemical 
estimation. 

If blood copper estimations are required special polythene bottles 
must be obtained from the laboratory carrying out the analyses and their 
instructions regarding the method of samples must be observed. 

It is useful to review the uses that can be made of the various types of 
blood samples described. 

Clotted Blood. — Serological investigations, Biochemical Estimations 
of Calcium Magnesium, Inorganic Phosphate, Transaminase and 
Cholinesterase. 

Unclotted Blood. — ^With ammonium and potassium oxalate as an 
anticoagulant h.’ematological examination : With potassium oxalate alone 
as an anticoagulant blood urea estimations : With potassium oxalate and 
sodium fluoride blood sugar estimations. 

The ketone content of blood can be estimated on serum or on unclotted 
blood using potassium oxalate as an anticoagulant ; sodium fluoride does 
not interfere with ketone estimations. 

Technique of Blood Sampling 

All samples are obtained by venepuncture, the choice of vein being 
governed by the availability of a particular vein according to the species. 
It is most important that thoroughly sharp needles should be used and 
the usual precautions must be taken of sterilising the needle by boiling and 
of disinfecting the skin over the vein. 

Horse. — ^The animal should be restrained by the application of a 
twitch to the nose. The jugular vein is distended either by digital pressure 
or a cord round the neck is drawn tight so as to exert pressure on a rolled 
bandage placed in the jugular furrow. A needle two inches long and with 
a diameter of ten or twelve in the standard wire gauge is used. A piece 
of rubber tubing two or three inches loi^ attached to the bulb of the needle 
facilitates control of the blood flow. The needle is inserted into the vein 
with the point directed towards the head. When the sample has been 
collected, pressure on the vein must be released before withdrawing the 
needle otherwise subcutaneous leakage may occur. 



MATERIAL FOR LABORATORY EXAMINATION 


303 


Cattle. — ^The animal should be restrained ‘with the head raised so 
that the neck is extended. In smaller animals restraint by gripping the 
nose between finger and thumb may suffice, but in larger animals bull 
holders applied to the nostrils are necessary. In bulls the ring in the nose 
is used. In cattle the jugular vein can be distended with a cord alone 
drawn tight round the neck. An alternative site in cows and heifers is 
the mammary vein. The technique of puncturing the vein and with- 
drawing blood is the same as in the horse. 

Sheep. — If the wool is removed from the neck over the jugular furrow 
blood can be withdrawn from the jugular vein as in cattle. A needle 1^ 
inches long and diameter size 20 in the standard ‘wire gauge is used. An 
alurnative site is the recurrent tarsal (saphena parva) vein, the technique 
being the same as that described below for dogs. 

Pig. — In pigs samples of blood can be withdrawn fiom tlic cranial 
vena cava. This is possible because the external jugular veins join to 
form the cranial vena cava just within the arch formed by the first ribs. 
Small pigs are restrained on their backs, with the head extended, restraint 
being made easier if the pig is placed in a V-shaped wooden trough. The 
needle, at least inches long and size 20 is inserted at a point about one 
inch from the point of the sternum on a line joining it to the base of the 
ear on the side selected. The needle is directed inwards backwards and 
do‘n'nwards. Larger pigs are restrained by a rope looped round the snout, 
the pig tending to pull back against the rope so tensing the neck. A needle 
2 to 2| inches long is required but it is undesirable to use a needle of bore 
wider than size 20. In a site similar to that described in small pigs the 
needle is directed im^ards back‘wards and upwards. Immediately the 
vena cava is penetrated blood tiows freely. 

An alternative method in pigs is to use the dorsal vein of the ear. The 
vein is distended by an assistant grasping the base of the ear. A needle 
one inch long and of diameter between 10 and 20 according to the size 
of the vein is used. It is usually found convenient to draw the blood into 
a 5 or 10 c.c. syringe, the blood being gently discharged from the fringe 
into the collecting bottle. In very small pigs an incision is made with a 
sharp scalpel into the vein near the edge of the ear and the blood is allowed 
to flow directly into the collecting bottle. As a rule when pressure on 
the base of the ear is relaxed the flow of Mood ceases. If necessary a pad 
of gauze may be fixed over the incision with adhesive plaster. 

Dog. — ^There are two sites available in the dog. First the recurrent 
tarsal (saphena parva) vein where it curves over the lateral aspect of the 
tibia and the gastrocnemius tendon. When using this vein the animal is 
laid on its side and the upper hind leg is grasped firmly just below the stifle, 
pressure being exerted on the posterior part of the limb so that the vein 
is compressed. The second site is the cephalic vein in the forearm. The 
animal is held in a prone position 'with forelegs extended towards the 
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operator. The foreleg from which blood is to be withdrawn is grasped 
around the elbow joint and firmly compressed. A needle one inch long 
and size 20 is used. The use of a fringe to collect the blood will be 
found an advantage. 

Cats. — ^The most common practice is to withdraw blood from the 
cephalic vein in cats. The technique is the same as described in dogs. 

Milk 

For the purposes of clinical diagnosis milk samples are required for 
two purposes, (i) for bacteriological examination and (z) for ketone 
examination. Samples required for the chemical demonstration of ketone 
bodies can be withdrawn from the udder into a clean bottle without any 
special precautions. Milk samples required for bacteriological examination 
must be obtained in such a way that gross external contamination is 
avoided. 

It is preferable that the bottle used should have a wide neck and a 
ground glass stopper. The bottle must be clean and sterile. The udder 
and teats are cleansed of gross dirt and then wiped with some non-irritant 
antiseptic which evaporates readily. For this purpose 70 per qent. alcohol 
is very suitable. Obviously, the operator’s hands should be thoroughly 
washed before withdrawing the sample. If possible the stream of milk 
should be directed into the centre of the neck of the bottle so that there is 
no film of milk between stopper and neck. As a general rule, unless the 
quantity of secretion in the udder is very scanty, the first few jets of 
secretion expelled from the teat should be discarded. Samples of milk 
required for the demonstration of Mycobacterium tuberculosis should con- 
sist of, or include, some of the strippings from the udder. 

Milk samples must reach the laboratory with the minimum of delay, 
especially in warm weather. In order to prevent souring and clottii^ in 
transit in warm weather a preservative may be added to the sample, but 
it is preferable to aim at prompt delivery without using a preservative. 
One part of a 5 per cent, solution of boric acid to ten parts of milk will 
prevent souring and clotting but does not interfere with cultural or biolo- 
gical examination. Borax at a concentration of 2 per cent, in milk has been 
found useful as a preservative for milk samples destined for biological 
examination in guinea pigs for the presence of tubercle bacilli. A few 
drops of 40 per cent, solution of formaldehyde will prevent souring and 
clotting but renders the sample useless for cultural and biological 
examination. 


Skin Scrapings 

The methods employed in preparing dun scrapings are described in 
the chapter dealing with examination of the skin. (See p. 232). 
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Faeces 

Specimens of faeces may be required for bacteriological examination 
for the demonstration of evidence of helminthiasis and in some instances 
for biochemical examination, as for instance, for the presence of blood or 
in dogs for evidence of pancreatic deficient^. 

Specimens for bacteriological examination may be lifted with a sterile 
spatula from recently passed faeces. The specimen should be taken from 
the centre of the mass so as to avoid contamination from the floor. The 
sample is transferred to a clean and preferably sterile container ; a tin 
with a tight-fitting lid, a bottle with a wide mouth or a plastic jar with a 
screw on lid are all equally suitable. If recently passed faeces are not 
available, a sample may be taken from the rectum, manually in the larger 
animals and by digital manipulation in the smaller animals. 

If faeces are required solely for the purpose of establishing the presence 
or absence of helminthiasis by the demonstration of eggs or larva» a 
representative sample of any faecal mass will suffice. 

Where an egg count is desired this can be carried out on an isolated 
sample of faeces and this is the usual procedure in sheep where a few pellets 
of faeces are removed from the rectum by drawing them out with the 
forefinger. In some instances it may be desirable to obtain a more 
representative sample, as for instance, in estimating the helminth burden 
in horses. Then the faeces passed in a twenty-four hour period should be 
collected, thoroughly mixed arid a representative sample taken from the 
whole. At least 2 grammes of faeces are required for worm egg counts. 
If, however, the faeces are abnormally fluid a much larger sample is re- 
quired to allow for the high water content. 

It is desirable that faeces samples should be placed in impervious 
containers with tight-fitting lids or stoppers. Fluid or semi-fluid faeces 
in the usual form of pill box lose a high proportion of the water content 
to the fabric of the box having a layei of soft material adhering to the 
surface. 

Faeces for biochemical exammation must be collected in such a way 
that contamination writh extraneous matter is avoided. A glass or plastic 
contamer is preferable to a tin. If examination of the faeces for lead is 
required the faeces must be placed in a glass or plastic container. Traces 
of lead from glass are so small as to be unimportant in relation to the lead 
content of faeces. 


Peritoneal and Pleuritic Fluid 

The methods of obtaining specimens of peritoneal and pleuritic fluid 
are described in the chapters dealing with the examination of the abdomen 
and chest. (See pp. 41 and 103), and the special method of obtainii^ 
peritoneal fluid in suspected cases of anthrax in pigs is described on p. 324 

U 
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Most frequratly peritoneal or pleuritic fluids are examined bacteriologi* 
cally. The examination xnay be made microscopically, culturally or 
biologically. Whatever examination is intended the fluid must be collected 
with aseptic precautions and placed in a clean sterile container. 

Pus 

Specimens of pus are collected for bacteriological examination. If 
microscopic examination of a stained smear is thought likely to suffice it 
is only necessary to make a smear with a sterile platinum loop on a clean 
slide. The smear is allowed to dry, and, if packed for transit should be 
so placed that the surface of the smear is protected. Specimens of pus 
may be taken with a sterile swab, from which smears can be made or 
material obtained for cultural examination. If the purulent material is 
fluid and plentiful it may be collected directly into a sterile tube or bottle, 
or a quantity may be drawn up into a sterile syringe and discharged into 
a sterile tube or bottle. Thick viscid pus may be collected in a sterile 
swab or may be scraped up with a sterile knife. 

Liver Biopfsy 

Samples of liver tissue for either chemical analysis or histological 
examination can be obtained in both adult cattle and sheep by means of 
a trocar and caimula passed into the substance of the liver where it lies 
close under the costal arch on the right side. 

The trocar and cannula should have a total length of from i8 to 20 cm. 
with an external diameter of from 5 to 8 mm. The point of the trocar 
must be sharp and the penetrant end of the caimula should be ground 
to give a cutting edge. 

In cattle the site is the intercostal space between the iith and 12th 
ribs on the right side at a point 6 to 8 inches fiom the top of the spinous 
processes of the corresponding vertebrae. The animal is therefore 
restrained with its left side against some firm support such as a gate. An 
area of skin including the site is clipped, shaved if thought fit, and dis- 
infected. The skin and underlying tissue are then infiltrated with a suitable 
local anaesthetic. A small incision is made through the skin at the site of 
puncture. The trocar and cannula are then introduced in a downward 
and slightly forward direction. Comparatively little resistance is felt 
when passing through the tissues overlying the liver, but when the liver 
is reached the resistance is felt to increase and passage into the liver 
substance gives a feeling of “ crunching.” When this point is reached the 
trocar is withdrawn and the cannula is pushed in into the liver substance for 
distance of 2^ to 3 inches (6 to 7 cms.). The tip of the cannula is then 
moved slightly to free the end of the core of liver substance. It may be 

Qossibk to withdraw the cannula with the core insldft 
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free end of the cannula by pressii^ with a finger. It has been found more 
convenient to attach a 20 cc. syringe to the free end of the cannula and by 
withdrawing the plunger to exert negative pressure on the core of liver. 
The syringe should be so adapted that it is possible to fix the plunger in 
the withdrawn position to maintain the vacuum ; this can be done by 
boring two or three holes in the stem of the plunger into one of which a 
pin can be inserted, when the syringe and camiula can be withdrawn. The 
core of liver is expelled from the cannula by exerting positive pressure with 
the syringe. 

In sheep the site of puncture is in the upper third of the ninth inter- 
costal space. A cannula 18 cm. long and 5 mm. external diameter is 
suitable for the purpose. Otherwise the technique is similar to that 
described for cattle, though it will be found more convenient to carry out 
the operation on a sheep laid on a table on its left side. 



CHAPTER XV 

CLINICAL CHEMISTRY 

Urine Analysis : — Introduction — Specific Gravity — Reaction — ^Protein — 

Bile — ^Blood Pigment — Sugar — Indican — Ketones — Glycuronic Acid 
— Deposits 

Blood Analysis : — Sugar — Urea — Calcium — ^Magnesium — ^Bilirubin — 
Transaminase — Copper — Cobalt 

Faeces : — Pancreatic Deficiency in Dogs 

Toxicological Investigations : — ^Lead — Fluorine — Oigano-phosphorus 
Compounds — ^Bracken 

URINE ANALYSIS 
Introduction 

The following system of urine analysis consists of qualitative tests that 
are simple in application. The system has been found satisfactory in that 
it is sufficiently comprehensive without being unduly laborious. It is 
possible to carry out all the tests described if two ounces of urine are 
available. If two ounces cannot be collected at one time, aggregation of 
urine collected at more than one time is permissible. The practitioner 
may prefer to carry out a complete routine examination of a specimen of 
urine, or it may be that the clinical examination has suggested certain 
possibilities that can be refuted or confirmed by urine analysis and therefore 
only the tests applicable in these circumstances are employed. There are 
good grounds for supporting the contention that as a general rule it is 
preferable to carry out a complete routine examination of each specimen 
of urine. 

A routine examination of urine includes the following : Specific 
Gravity, Reaction, Protein, Bile Pigment, Bile salts. Blood Pigment, Sugar, 
Ketone Bodies, and in dog’s urine Indican. If protein is found the 
deposits from the urine are examined with a view to showing additional 
evidence of the site and nature of a possible inflammatory lesion in the 
urinary ^stem. If tests for blood pigment are positive a distinction must 
be drawn between haemoglobinuria and hsematuria. 

The application and interpretation of urine analysis are discussed in 
Chapter XIX. 

Specific Gravity 

The specific gravity is estimated with a hydrometer possessing a 
range from i*ooo to i'o6o. If the quantity is too small to float the 
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hydrometer the volume can be increased by adding to the 
urine an accurately measured proportion of distilled water ; 
the specific gravity of the diluted urine is estimated and 
the specific gravity of the original sample computed. 

Reaction 

The reaction is conveniently determined by the use 
of red and blue litmus paper. turns litmus red, dlkaK 

turns Ktmus blue.) 

If an estimate of the pH is desired this can be secured 
b} using first a universal colour indicator {e.g. the B.D.H. 
Universal Indicator) and then a colour indicator of a more 
restricted range according to the results of the first test. 
Test papers are available in place of test fluids. Within 
limits these colour reagents give a reasonably accurate 
estimate of the pH of urine. 

Protein 

Tests for protein can only be performed satisfactorily 
if the urine is clear; if turbid the specimen must be 
filtered. 

Heat Plus Acidulation — ^The upper part of a 
column of urine in a test-tube is boiled ; a few drops of 
3 per cent, acetic acid are added and boiling repeated. 
Coagulation of protein will ender the contents of the 
upper part of the tube cloudy. The comparison of the 
boiled and unboiled portions of urine is necessary if the 
opacity due to very small quantities ot protein is to be 
detected. Acidulation is necessary to avoid errors due to 
the precipitation of earthy phosphates by boiling alone. 
This test is suitable for the urine of any of the domestic 
animals. In the urine of horses and cattle the addition of 
acid may cause some evolution of gas if carbonates are 
present. 

Cold Nitftc Acid. — Concentrated nitric acid is run 
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down the side of a test-tube containing urine so that a layer of add 
is formed underneath the urine. At the junction of the add and urine 


a white ring forms li protein is present. A crystalline layer may 
develop between tbe add and concentrated urine ; this is not indicative 
of protein, the ring formed with protein bdng fluffy in character. The 
nitric acid test is of no value in testing the urine of the herbivora, owing 
to intense pigment formation that nesults from the reaction between 
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the nitric acid and organic sulphur compounds in the urine, masking 
the white ring of the protein reaction. 

The nitric acid test is considered capable of detecting protein in as 
low a concentration as 0*2 per cent., but there are possible fallacies due to 
the formation of a white layer with compounds other than protein. 

Salicyl-sulphonic Acid Test. — For this test a 20 per cent, aqueous 
solution of salicyl-sulphonic acid is tised. This solution has a higher 
specific gravity thm that of most samples of urine. It is, therefore, 
most satisfactory to place a small quantity of the solution in the bottom 
of a test-tube — preferably a small test-tube— and then the urine is layered 
on to the top of the salicyl-sulphonic acid solution. The presence of 
protein is indicated by the development of a white ring at the junction 
of the two fluids, and mixing the two fluids then produces a white 
opalescence throughout the fluid which persists. The test is extremely 
sensitive and is capable of detecting as little as 5 to 10 mg. of protein 
per too ml. of urine. 

Albustix.* — ^The test material consists of a paper strip impregnated 
at one end with an inert base containing tctrabromophenol blue buffered 
to /H.3 with a citrate buffer. This test may be performed in turbid 
urine without filtration. The “ albustix *’ will react to prot^ with a 
urine /II range of 5.2 to 7.5. The paper strip is immersed in urine 
and if protein is present a change in colour from yellow through green 
to blue takes place. The amount of colour change depends on the con- 
centration of protein in the urine. A range of colours is provided as a 
basis for comparison with a view to assessing the amount of protein 
present. 

This test has been found satisfactory with two exceptions. It is not 
applicable to cat’s uiine and false reactions may be obtained with stale 
dog urine. 

Bile 

Bile Pigment 

Fouchet’s Test. — For Fouchet’s test two solutions are required ; — 

1. A 10 per cent, solution of barium chloride 

2. Fouchet’s Reagent — 

Trichloracetic acid .... 25 grammes 

Distilled water .... 100 c.c. 

10 per cent, ferric chloride . . 10 c.c. 

If alkaline, the urine should be acidified with acetic acid. To approxi- 
mately 10 c.c. of urine 5 c.c. of the barium chloride solution are added. 
The solutions are mixed and filtered. The filter paper is unfolded and 
laid fiat on a dry filter paper. One drop of Fouchet’s reagent is allowed 

* Ames Company. 
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to fall on the precipitate. The appearance of a green or blue colour 
indicates the presence of bile pigments. The test is sensitive and has 
been found useful in the testing of dog’s urine. 

IcTOTEST.* — Five drops of urine are placed on a special thick asbestos- 
cellulose fibre mat. A tablet containing a stable diazo dye, sulpho- 
salirylic acid and sodium bicarbonate is placed on the mat moistened 
with urine. Two drops of water, not necessarily distilled water, are 
allowed to flow over the surface of the tablet. If bilirubin is present a 
purple colour develops on the mat around the tablet. 'Colour developii^ 
after half a minute is ignored. 

The “ ictotest ” is less time-consuming than Fouchet’s test but it may 
be more difficult to read the colour reaction. 

Bile Salts 

Hay’s Sulphur Test. — The presence of bile salts reduces the 
surface tension of the urine, so that flowers of sulphur sprinkled on 
the surface of a column of urine sink to the bottom. With normal urine 
the sulphur remains floating on the surface. The slightest trace of a 
synthetic detergent may cause a false positive with this test. 

Blood Pigment and Blood 

Benzidine Test. — As much benzidine base as will form a saturated 
solution is dissolved in 2 c.c. of glacial acetic acid in a test-tube ; to this 
is added an equal volume of hydrogen peroxide. I’hen 2 c.c. of the 
urine are added and mixed. I'he appearance of a blue colour indicates 
the presence of blood pigmc: t. If the urine is added drop by drop 
the test becomes semi-quantitative giving an approximate indication of 
the degree of concentration of blood pigment in the urine. 

Guaiacum Test. — To about 2 c.c. or urine there is added five drops 
of freshly prepared tincture of guaiacum and then 10 per cent, ozonic 
alcohol is slowly added, until a blue or green colour develops or a definite 
excess has been added without any colour appearing. (Ozonic alcohol is 
prepared by mixing 10 parts of 20 vol. hydrogen peroxide with 90 parts 
of dcohol). The disadvantages of this test are that both reagents mtist be 
fresh, and the test carried out with old s' ale reagents is useless. 

Occultest.* — A drop of urine is placed on a piece of Whatman No. i 
filter paper and a tablet, containing orthotolidine, strontium peroxide, 
ealeiiim acetate, tartaric acid and sodium bicarbonate, is placed in the 
centre of the paper. Two drops of water — not necessarUy distilled water — 
are allowed to flow over the tablet. A blue colour develops around the 
tablet within two minutes if blood is present in the urine. Any 
colour appearing after two minutes is disregarded. The colour results 

* Ames Company. 
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from the oxidation of orthotolidine due to the peroxidase activity of 
haemoglobin. 

As it is important to draw a distinction between blood pigment and 
blood this should always be done when a positive reaction to the test for 
blood pigment is obtained. If the quantity of blood in the urine is 
substantial it will settle out from the urine as a layer easily visible to the 
naked eye. Placing the sample of urine in a glass cylinder with a conical 
bottom will facilitate the detection of this separation. If the quantity 
of blood is small the distinction can only be achieved if the blood cells 
are spun down in a centrifuge and a smear for microscopic examination 
made from the deposits thus obtained. 

Spectroscopic Test. — The most accurate test for haemoglobin is the 
spectroscopic test as the spectrum of oxyhsmoglobin can be readily 
identified. 


Sugar 


Organismal growth may destroy sugar in urine. The tests for sugar 
(reducing substances) are, therefore, best applied to fresh urine. If 
there is likely to be any undue delay in carrying out the tests the sample 
of urine, while still fresh, should be boiled to destroy any organisms in it. 

Benedict’s Test. — For Benedict’s test only one solution is required, 
the formula being : 


Copper sulphate . 

Sodium citrate 

Anhydrous sodium carbonate . 
Water . . , . . 


17*3 grammes 

173-0 

lOO'O „ 

to 1000 c c. 


The copper sulphate is dissolved in 100 c.c. of water and the sodium 
citrate and anhydrous sodium carbonate in 600 c.c. of water. The copper 
sulphate solution is added slowly to the alkaline solution and the volume 
is made up to 1000 c.c. with water. The reagent so made is stable and 
will keep indefinitely. 

To 5 c.c. of Benedict’s reagent in a test-tube there are added 0*5 c.c. 
of urine. The tube is immersed in a bath of boiling water for ten minutes. 
A positive test for reducing substance is given when a red, yellow or 
green colour develops and when, on standing, a definite coloured 
precipitate is formed. A green colour with no precipitate is not a positive 
reaction. If there is no reduction of copper with heat but a faint precipitate 
forms on cooling, there is only a faint trace of reducing substance present. 
If reduction is marked and takes place quickly, there are sutetantUl 
amounts of reducing substances present. The degree of reduction and 
speed with which it occurs provides a rough guide to the amount of 
reducing substance present. Like any other qualitative test, Benedict’s 
test is not specific for glucose (sugar) ; it only indicates the presence of 
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a reducing substance. If necessary, the results of a positive test may 
be checked by means of the fermentation test. 

Fehling’s Test. — For Fehling’s test two solutions are required ; 
they arc : 

No. I solution — 

Copper sulphate .34*64 grammes 

Distilled water ..... 50Q c.c. 

No. II solution — 

Sodium potassium taitrate . .180 grammes 

Caustic soda ..... 70 „ 

Distilled water 500 c.c. 

Immediately prior to use, equal quantities of No. I ana No. II 
solutions are mixed and boiled ; a clear brilliant-blue solution should 
result. A quantity of urine equal to that formed by the mixture of 
No. I and No. II solutions is boiled and the hot urine is poured into 
the hot Fehling’s solution. If appreciable quantities (f.e. i per cent, 
or more) of sugar are present there results an immediate precipitate of 
yellow copper oxide. If no precipitate occurs the whole resulting 
solution is brought to the boil. Should a yellow precipitate still not 
appear it may be taken that no appreciable quantity of sugar is present. 
Prolonged boiling must be avoided, as this may produce fallacies, the 
most frequent being that due to the presence of glycuronic acid. 

If albumin is present in the urine this must be removed by boiling 
and filtering before applying I ehliug’s test. 

Clinistix.* — One end of a paper strip is impregnated with the enzyme 
glucose-oxidase, orthotolidine and peroxidase. When dipped in urine 
and withdrawn any glucose present is oxidised in the air in the presence 
of the enzyme with the production of gluconic acid and hydrogen peroxide. 
The hydrogen peroxide then reacts with the orthotolidine in the presence 
of the peroxidase to produce a blue colour. 

The “ clinistix ” being a test for glucose is more reliable in detecting 
a true glycosuria than other tests, such as Benedicts, which are essentially 
tests for reducing substances. The bo'th* holding the clinistix must be 
tightly closed to prevent deterioration of the enzyme. 

Clinitest.* — ^The “ clinitest ” tablets contain copper sulphate, sodium 
hydroxide, citric acid and sodium carbonate. When a tablet is dissolved 
in five drops of urine diluted with ten drops of water heat is generated by 
the sodium hydroxide going into solution, then by neutralisation of a 
part of it by citric acid reduction of the copper takes place if reducing 
substances are present. The cuprous oxide produced gives green, yellow 


♦ Ames Company. 
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or orange colours similar to Benedict’s test. By comparing the resulting 
colour with a chart the clinitest reaction can be used as a rough 
quantitative test. 

Fermentation Test. — In view of the possibility of the fallacies that 
may arise with Benedict’s test, Fehling’s test and Nylander’s test, it is 
always well to check the results of these tests, when positive, with a 
fermentation test. The fermentation test is the most accurate test for 
sugar, and has the additional advantage that it is possible to differentiate 
between lactose and glucose. Lactose is not fermented by yeast, but 
reduces Benedict’s, Fehling’s and Nylander’s solutions. Appreciable 
quantities of lactose are found in the urine of pregnant and lactating 
animals. In a primiparous animal lactose appears in the urine as soon 
as the functional activity of the mammary gland commences. 

The fermentation test is carried out with baker’s yeast, which should 
be washed with distilled water to remove any traces of sugar. The urine 
used for the test should be boiled to drive off any gas that may be in 
solution and to destroy any organisms that may be present. Three tubes 
are so set up that any gas evolved from the contents will be collected in 
the upper part of the tube. To the contents of each of the tubes a small 
quantity of yeast is added. It will he found convenient to miMhe yeast 
with the urine before filling the tubes. The first tube contains normal 
urine ; in this tube no gas should be evolved, indicating that there is no 
admixture of glucose with the yeast. A second tube is set up with normal 
urine to which glucose has been added ; in this tube gas should be 
evolved, indicating that the yeast is active. In the third tube is placed 
the suspected urine ; evolution of gas indicates the presence of glucose. 
An additional refinement is to put up a fourth tube containing washed 
yeast and distilled water ; no gas should be evolved in this tube ; if gas 
is evolved the yeast has not been washed properly. Special fermentation 
tubes are obtainable, but if they are not available a test-tube containing 
the urine can be inverted in a beaker. In order to facilitate fermentation 
the tubes must be kept in a warm room. 

Indican 

Jaffe’s Test. — A few drops of chloroform are added to some urine in 
a test-tube ; this is thoroughly shaken and then there is added a quantity 
of concentrated hydrochloric acid equal to that of the urine. A dilute 
solution of bleaching powder is added drop by drop and the tube is 
gently shaken. The presence of indican is shown by the development of 
a blue-violet colour. The density of the colour is proportional to the 
amount of indican present. The colour can be removed by the addition 
of excess of bleaching powder solution. If only small quantities of 
indican are present the colour may make only a fleeting appearance. 
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appearing and disappearing after the addition of only one drop of bleaching 
powder solution. 

Ketones 

Rothera’s Test (Modified).— The modified Rothera’s reagent 
consists of : — 

Ammonium sulpliate . . .100 grammes 

Sodium carbonate anhydrous . . 50 ^ „ 

Sodium nitro-prusside . . .3 m 

Half an inch of the powdeied reagent is placed in a dry test-tube. 
The urine is carefully run into the test-tube to form a layer above the 
reagent. Without mixing, the tube is set aside for a few minutes. The 
development of a permanganate colour indicates the presence of the 
ketone bodies, diacetic acid and acetone. This test is also effective when 
applied to milk. Milk gives a more accurate indication of the blood level 
of ketones, than urine in which ketones are concentrated. 

Acetest.* — The special tablet used for this test contains sodium nitro- 
prusside, disodium phosphate and lactose. A tablet is placed on a clean 
white surface and one drop of urine is allow’ed to fall on it. If the reaction 
is positive a purple colour develops within thirty seconds, and the intensity 
of the colour is proportional to the concentration of ketone bodies. This 
test does not appear to have anj*^ advantages over the modified Rothera’s 
test, beyond the convenience of a ready prepared tablet. The colour 
reaction with positive urine is less orilliant than with Rothera's test and 
the reaction with milk iontaining ketone bodies is not ahvays clear, 

Gerhardt’s Test. — Ferric ehloride test for diacetic acid. A dilute 
solution of perchloride of iron is added diop by drop to some urine in 
a test-tube for as long as any precipitate of phosphate of iron continues 
to form. The urine is then filtered. T the filtrate is added a drop or 
two more of the ferric chloride solution. If diacetic acid is present a 
reddish-brown colour develops. Fallacies may occur if the animal has 
been receiving coal-tar antipyretics, salicylates or some other drugs, but 
these do not give a permanganate colour with Rothera’s test. Gerhardt’s 
test is much less sensitive than Rothera’s test. 

Glycuronic Acid 

Tollen’s Tesi. — This test will only be performed w^hen it is desired 
to determine the efficienoy of the liver’s detoxicating function, an absence 
of glycuronates indicating an abnormal liver function. 

To 20 c.c. of urine, 5 c.c. of 10 per cent, solution of basic lead acetate 
are added, and the resulting solution is filtered. Into a test-tube 10 c.c. 

• Ames Company. 
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of the filtrate are measured, and to this are added 5 c.c. of concentrated 
hydrochloric acid and i c.c. of a i per cent, alcoholic solution of naphtho- 
resorcin. The tube is heated in a boiling water bath for fifteen minutes. 
The tube is cooled under running water. When cold z c.c. of ether 
are added and the tube inverted several times. The ethereal layer 
assumes a purple tinge if glycuronates are present; their presence is 
not indicated by a red colour. 

Deposits 

The deposits may be obtained by allowing a sample of urine to stand 
in a conical glass jar for twenty-four hours. The deposits can be obtained 
more rapidly by means of either a hand or an electric centrifuge. Smears 
are made from the deposit on a glass slide and are fixed by gentle heat. 
For general routine purposes staining with methylene blue is satisfactory, 
but special staining methods will be required to demonstrate organisms 
and blood cells. As the deposits in urine are chiefly of significance 
in the differential diagnosis of urinary disease a detailed description of 
their identification is given in the chapter dealing with the urinary 
system (Chapter VI). 


BLOOD ANALYSIS 

Quantitative analysis for various blood constituents provides informa- 
tion that in some instances may be of material assistance in differential 
diagnosis. The majority if not all of the methods employed in blood 
analysis require the facilities of a chemical laborator)'. The following 
details of blood chemistry are therefore limited to a description of the 
material required, the principles of the technique employed, and the 
significance of the results obtained. While blood chemistry in research 
embraces a large number of substances, the assistance that can be obtained 
in diagnosis and differential diagnosis in clinical practice is virtually 
limited to the quantitative estimation of sugar, urea, calcium, magnesium, 
inorganic phosphate, bilirubin and transaminase. 

The application and interpretation of blood analysis are discussed in 
Chapter XIX. For further details of the laboratory methods employed 
reference should he made to standard works in clinical chemistry as for 
instance, Harrison, G. A., Chemical Methods in Clinical Chemistry, 4th 
Edition, 1947, J. & A. Churchill, Ltd., London. 

Sugar 

At least 2 ml. of unclotted blood is required for sugar estimations. The 
blood proteins are precipitated and the precipitate is removed by filtration. 
A measured volume of the filtrate is treated with a copper reagent and 
heat,' a precipitate of cuprous oxide being formed. The cuprous oxide 
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is then dissolved in a chromogenic reagent. The intensity of colour 
produced by the unknown is compared colorimetrically with that produced 
by known standard solutions of sugar. 

Urea 

One ml. of unclotted blood is required for urea estimation. The principle 
involved in urea estimations is that the urea in blood is converted into 
ammonium carbonate by means of the ferment “ tnedse,” the amount 
of ammonium carbonate formed being directly proportional to the amount 
of urea. A controlled alkaline solution of the iodides of mercury and 
potassium is used to produce a colour reaction with the ammonium 
carbonate. This colour reaction is read colorimetrically against the colour 
produced by standard solutions of ammonium sulphate. 

Calcium 

For blood calcium estimation a sample of clotted blood should be 
furnished to the laboratory, 5 ml. being sufficient. There are a number 
of methods in use for determining blood calcium. 

Magnesium 

For blood magnesium estimation a sample of clotted blood is required, 
5 ml. being sufficient. In its most severe form acute blood magnesium 
deficiency is characterised by a very brief illness so that the animal may 
not be seen until it is either monL' nd or dead. It is necessary to emphasise 
that samples of blood obtained shortly before or after death are useless 
for magnesium estimations. 

Inorganic Phosphate 

For organic phosphate estimation a sample of clotted blood is required, 
5 ml. being sufficient. 

Bilirubin 

Van den Bergu Test. — ^Five ml. of unci 'tied blood is required for the 
Van den Beigh test 

The principle of the Van den Bergh test is that when a diazonium salt 
in acid solution is added to a solution of conjugated bilirubin (chole* 
bilirubin, ue. bilirubin that has been acted on by the liver cells to produce 
bilirubin glycuronate) an immediate direct reaction takes place with the 
formation of a purple compound azo-bilirubin. The diazonium compound 
is formed by mixing a solution of sulphanilic acid in hydrochloric add 
with sodium nitrite. 



3i8 diagnostic METHODS IN VETERINARY MEDICINE 


Technique of Direct Test 
Diazo Reagent 

A. Sulphanilic Acid 

Concentrated Hydrochloric Acid 

Distilled Water 

(This solution keeps well.) 


I gramme 
IS ml. 
to 1,000 ml. 


B. Sodium Nitrite 0*5 gramme 

Distilled Water to 100 ml. 

(This solution slowly oxidises ; it should be renewed monthly.) 


2 $ ml. of solution A are mixed with 0*75 ml. of solution B, or propor- 
tionately smaller quantities. The diazo reagent thus made will keep 
for one day only. 


To 1 ml. of serum or plasma add 0*5 ml. of diazo reagent. Watch for 
colour change and note the time taken for it to develop. If the reaction is 
immediate the change in colour to bluish-violet begins at once and reaches 
its maximum in from ten to thirty seconds. If no colour change occurs 
within fifteen minutes the reaction is regarded as being negative. 

Quantitative Test. — ^The quantitative Van den Bergh test provides 
a means of measuring the intensity of jaundice. 

The principle of the quantitative test is that the intensity of the colour 
due to azo-bilirubin is directly proportional to the concentration of bili- 
rubin in the serum. As a standard for comparison with the serum in the 
colorimeter a solution of anhydrous cobaltous sulphate is used in place 
of the solution of ferri-tliiocyanatc previously employed. It is sometimes 
found difficult to secure satisfactory matching of the two solutions in the 
colorimeter owing to differences in tone. 

With this method it is possible to express the results in terms of 
milligrammes of bilirubin per 100 c.c. of blood. 


Transaminase 

Two ml. of serum is required for transaminase estimations. It is usual 
to estimate both glutamic-pyruvic transaminase (G.P.T.) and glutamic- 
oxalo-acetic transaminase (G.O.T.). 


References 
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COPPBR 

As mentioned in Chapter XIV, blood for copper estimation should 
be collected in special polythene bottles according to the directions of the 
laboratory concerned. 

Copper estimations on liver biopsy specimens are a more satisfactory 
method of estimating the copper status of an animal than blood copper 
estimations. 


Cobalt 

It is doubtful if blood cobalt estimations arc of any value in clinical 
diagnosis. 


F/ECES 

Pancreatic Deficiency in Dogs 

Apart from an examination of faxes for occult blood (sec p. 50) for 
worm eggs and lart'ffi (see Chapter XVII) and for bacteriological purposes, 
faxes from dogs are examined for evidence of pancreatic dehciency. The 
examination falls into three parts. In the first the faxes are examined 
microscopically with a view to determining whether or not the fats have 
been emulsilied. Sometimes it is possible to see with the naked eye 
globules of unemulsihed fat in the faxes. Secondly a smear of the faeces 
is examined microscopically to see whether muscle fibres in the diet have 
been digested. And thirdly the trypsin content of the faxes is estimated. 
An emulsion of the faxes is rendered slightly alkaline. Drops of serial 
dilutions are placed on a strip of undeveloped photographic film which is 
placed in an incubator providing a temperature of 37° C. Digestion of the 
emulsion takes place in about half-an-hou> and the degree of activity can 
be estimated by the weakest dilution causLig digestion. 


TOXICOLOGICAL INVESTIGATIONS 
Lead 

In the living animal the lead content or Mood and faxes is estimated 
with a view to assisting diagnosis. In the dead animal the most useful 
tissue for lead estimation is the kidney since lead that has been absorbed 
is excreted by the kidney and during excretion is concentrated in that 
organ. The liver is another tissue in w'hich absorbed lead accumulates. 
The ingesta are also useful. In cattle lead can be recovered from the 
wall of the abomasum in severe cases of acute lead poisoning. (If available 
samples of foodstufis, paint or other material that could be a source of lead 
poisomng should be sent for analysis.) 
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Fluorine 

Analysis for the estimation of fluorine content is usually restricted to 
material from cattle and sheep. This analysis can be carried out in a 
sample of urine ; for this purpose not less than four ounces should be 
provided. Analysis to estimate the fluorine storage in tissues is usually 
conducted on a sample of bone. In cattle and the living animal the ter- 
minal vertebra of the tail is a suitable tissue and can conveniently be 
removed. Samples of herbage and other foodstuffs can be analysed for 
their fluorine content. 

Organo-phosphorus Compounds 

The oigano-phosphorus insecticides inhibit cholinesterase the enzyme 
that hydrolyses acetylcholine. The effect then produced is one of 
overactivity of the parasympathetic system. 

Laboratory demonstration of a fall in blood cholinesterase level will 
provide supporting evidence of poisoning by organo-phosphorus insecti- 
cides. The principle underlying blood cholinesterase estimation is the 
production of acetic acid by the interaction between acetyl choline and the 
cholinesterase present in the sample. 

The amount of acetic acid produced is estimated colorimetrically using 
bromothymol blue as an indicator or chromogenic agent. 

Bracken 

Bracken poisoning in horses is caused by a thermo-labile anti-thiamine 
factor. In consequence there is a reduction in the blood thiamine content 
in clinical cases of bracken poisoning in horses. If the clinical findings 
are not conclusive a sample of clotted blood may be provided for blood 
thiamine estimation. 

Bracken poisoning in cattle is associated with a toxic factor causing 
bone marrow damage. This results in a leucopoenia and thrombo- 
cytopoenia ; these can be demonstrated in samples of blood. 

For further details of the diagnosis of various forms of poisoning 
reference should be made to a standard text-book on veterinary toxicology 
such as Gamer, R. J., Veterinary Toxicology. Bailli^re, Tindall & Cox, 
London. 1957. 
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CHAFTBR XVI 

CLINICAL BACTERIOLOGY 

Sttiniag metiuxls : Methjrlene Bhie — Gnun — Zidil>iNeelaMi-->N6Wiiuui 
— -Sttin for Atwvfla ofortw 

Ezaminatioa for B. anihraeu—Ai, tuberaHom — M. pantuberadotit— 
Mattititoiigiiiiinu — Bruedla lAortus — Coeddu—Lepto^amUAM 
— Sabimdla in F«oet 

Agglutination Testa for Contagioua Bovine Abortion— Salmondlosis—* 
Leptoepiroatt— Bactilaiy White Dia nfatta A ctinobacilloeti 

ComplonenNFixation Teats for Johne’s Disease — ^Foot-and-Moulb 
Disease — Canine Contagious Hepatitis 

Hsemagihitination Inhibition Test for Fowl Pest 

Stainino Methods , 

LdFPLER’s Methylene Blue.— Ldffler’s methylene blue solution 
contains: — 

Saturated solution of methylene blue in 

alcohol 30 C.C. 

1/10,000 solution of caustic potash in water 100 c.e. 

{Note. — K 1/10,000 solution of caustic potash is made by adding i c.c. 
oi I per cent, solution of caustic potash to 99 c.c. of water.) 

Technique . — ^The slide is flooded with the stain, udiidh is allowed to 
act for thm minutes or longer ; the stain is then washed off widi water. 

Polychrome Methylene I^de. — ^L^er’s methylene blue sohitkm 
slowly assumes polychrome characters ; this process of '* ripening may 
take twelve months to complete. Polychrome methylene blue may 1 >e 
prepared more rapidly by di^lving 1 gramme of methylene blue powder 
in 100 &C. of 0*5 per cent, solution of bicarbonate of soda ; the solution 
is gently heated and filtered when cold. In the process of ripening new 
violet compounds are formed by oxidation ; this takes place vaott 
rapidly in an alkaline solution of methylene blue than in Ldffler’s solution. 

Technique.— Tht technique of staining with polychrome methjdene 
blue is the same as with Ldffler’s stain. In preparing blood films for the 
demonstration of Bacilbu anthrads the film is allowed to dry in the air 
and the dide is then passed through a flame two or three times. 

Gram’s Stain 

Fof routine the finllowing solutions have been found to givV 

the most reliable results. 

Sdutkm A. M^yl Violet.-^ 

Methyl videt 6 B Powder . . o^ggnmine 

laistffled vaster too ce. 

|sr 


X 
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The methyl violet is dissolved in the water and the solution filtered. 
The filtered solution will keep indefinitely but should be filtered again 
before use. 


Solution B. Iodine , — 

Iodine crystals . 

Potassium iodide 
Distilled water . 

Solution C. Dilute Carbol Fuchsin , — 
Ziehl-Neelsen’s carbol fuchsin 
Distilled water . 


1 gramme 

2 grammes 
lOO C.C. 

I part 
9 parts 


Technique , — The fixed preparation on the slide is flooded with the 
methyl violet solution, which is allowed to act for 2-3 minutes. The 
excess stain is poured off the slide. With the slide held at a slant the 
iodine solution is poured down it so that the methyl violet is washed 
away by the iodine. The iodine is then allowed to act for one minute. 
Again holding the slide at a slant the iodine is washed off with absolute 
alcohol or methylated spirits ; the application of spirit being continued 
until no further colour comes from the main mass of the preparation. 
The degree of discoloration is most easily seen if the slide is held over a 
white sink or some other suitable white background. Colour emerging 
from any very thick portions of the preparation should be ignored, and 
so should colour appearing at the edges ot the film. Some practice is 
necessary to avoid excessive decolorisation. The preparation is now 
thoroughly washed in water. The dilute carbol fuchsin is applied as a 
counter-stain for 15 seconds. The counter-stain is removed by washing in 
water, and the slide allowed to drain or is dried with fluffless blotting paper. 

If Gram’s staining method is properly carried out, Gram-positive 
organisms and fibrin are stained a deep violet colour by the methyl 
violet, and Gram-negative organisms, together with the nuclei and 
protoplasm of pus cells and tissue cells are stained a pink colour by 
the counter-stain. The Gram-positive and Gram-negative organisms of 
veterinary importance are : — 


Gram^positive 

Actinomyces 

Erysipelothrix 

Corynebacterium 

Streptococci 

Staphylococci 

Bacillus anthracis and spore-bearing 
aerobes 

Clostridium tetani 
., welchii 

„ septique 

„ chauvoei 

and other clostridia 


Gram-negative 
Actinobacillus 
Pfeifferclla mallei 
Pseudomonas 
Proteus 
Fusiformis 
Salmonella 
Brucella 

Coliform organisms 
Pasteurella 
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Ziehl-Neelsen's Stain 

Ziehl-Neelsen*s method of staining is used to demonstrate the presence 
of acid-fast organisms. The solutions required for this method are : — 

ZiehK^NeeUerCs Carbol Fuchdn {strot ^). — 

Basic fuchsin powder . . . . i gramme 

Absolute alcohol lo c.c. 

5 per cent, aqueous solution of carbolic 

acid ....... io6 c.c. 

The basic fuchsin is dissolved in the alcohol and this solution is added 
to the carbolic acid solution. 

Decolourising Agents . — 

Either 20 per cent, aqueous solution of sulphuric acid ; 

or 3 per cent, solution of hydrochloric acid in absolute al.'ohol ; 
or I per cent, solution of sulphuric acid in absolute alcohol. 

Counter-stain. — Loffler’s methylene blue. 

Technique. — The strong solution of carbol fuchsin is poured on to 
the slide through a filter paper to remove any granules of stain. The 
slide should be flooded with stain. The slide is then gently heated with 
a flame until steam rises. The hot stain is allowed to act for five minutes, 
the heating process being repeated as often as may be required, if necessary 
more stain being added to prevent the surface becoming dry. The 
preparation is washed in water and decolourised by flooding with one 
of the acid solutions which is allowed to act for about one minute, and 
is then removed by washing. The process of using the acid solution 
and washing is repeated until th'* preparation assumes a faint pink colour. 
(If acid alone has been used as a decolourising agent the preparation 
may now be treated with absolute alcohol or methylated spirits for 
2-3 minutes.) The preparation is thoioughly washed in water and 
counter-stained with Loffler’s methylene blue for J-3 minutes according 
to the thickness of the smear or tissue on the slide. The counter-stain 
is washed off and the preparation drained, or dried with fluffless blotting 
paper. 

Newman’s Stain 

Newman’s stain contains : — 

Methylene blue powder . i *2 grammes 

95 per cent, ethyl alcohol . *54 c.c. 

Tetrachlorethanc . . . -40 c.c. 

Glacial acetic acid . . -6 c.c. 

The methylene blue is thoroughly dissolved in the alcohol and the 
other ingredients are then added. 
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(Xylol or chloroform may be substituted for the tetrachlorethane, 
when the stain will give equally good results.) 

Technique. — Newman’s stain is used to demonstrate the organisms, 
other than Mycobacterium tuberculosis^ present in cases of mastitis. 
The smear made from the milk requires to be freshly prepared. The 
smear is allowed to dry and is then immersed in Newman’s staining 
solution for 5 minutes. The staining solution fixes the preparation, 
extracts the fat and stains simultaneously. After the period of immersion 
the preparation is thoroughly washed and allowed to drain and dry in 
the air. 

Differential Stain for thf Demonstration of Brucella abortus 
Solutions required : — 

A. Dilute Carbol Fuchsin (as in Gram’s stain) — 

Ziehl-Neelsen’s carbol fuchsin . 1 part 

Distilled water . . . . 9 patts 

B. Acetic Acid — 

k per cent, solution in distilled water. 

C. Lbffler*s Methylene Blue. 

Technique.— TYit slide is flooded with the dilute carbol fuchsin and 
this is allowed to stain for 15 minutes. The slide is then immersed in 
the J per cent, acetic acid solution, or the solution is poured down the 
slide held at a slant. The acid must not be allowed to act for more than 
ten seconds. The proper use of the acid is necessary for differentiation. 
The preparation is washed thoroughly, counter-stained with Loffler’s 
methylene blue for one minute, rinsed free of stain and dried. 

Examination for Anthrax Bacilli 

In cattle and sheep films are prepared wuth blood taken from an ear vein 
that has been incised ; after the blood has been obtained the incision on 
the ear should be sealed by searing with a piece of iron heated to a dull 
red heat. The blood film, w^hich should be of moderate thickness, is 
allowed to dry on the slide and then the slide is held three times in a 
flame, with the film upwards, for one second. The effect of this method 
of fixing is to cause some disintegration of the bacillary capsules. The 
fixing of the film by heat must not be overdone or the film is fixed too 
completely and disintegration of the capsules does not occur. As in 
anthrax in the horse, bacilli may be present in the blood, it is well to 
examine a blood film in suspected cases. In the pig bacilli arc not 
usually present in the blood in sufficient numbers for them tt be demon- 
strated microscopically. In the acute intestinal form of anthrax in pigs 
death may take place very rapidly without invasion of the blood stream 
by anthrax bacilli. When the intestinal lesion has been sufficiently 
severe to cause death there is usually peritonitis. If a small incision is 
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made through the abdominal wall and a sterile swab is introduced into 
the peritoneal cavity organisms can usually be recovered in smears made 
fiom the peritoneal fluid thus obtained. If oedematous swellings of 
the throat are present in horses, pigs or dogs, organisms may be found in 
smears made from the cedematous fluid, but the organisms may only 
be present in the fluid in veiy small numbers. In these cases anthrax 
bacilli will be found more readily in smears made from the cut surface 
of the freshly incised regional lymphatic gland. The addition of a drop 
of blood to a smear made from cedematous fluid or th& cut surface of a 
lymphatic gland appears to assist the capsular staining reaction. 

Films for the demonstration of anthrax bacilli are stained with poly- 
chrome methylene blue. Anthrax bacilli are large bacilli with sharply 
cut or slightly concave ends ; these are disposed singly, in pairs or in 
short chains. In a film prepared and stained as described there is an 
amorphous or granular material scattered between the bacilli, stained 
\iolct or reddish purple. This material is the capsule disintcgraied by 
the method of imperfect fixation. In some cases the colour reaction is 
sufficiently pronounced to be recognised by the naked eye. This staining 
reaction is of great assistance in distinguishing anthrax bacilli from 
putrefactive organisms that may be present in blood films. Putrefactive 
organisms fiequently occur in long chains and ma show centrally 
located spores. Sporulation of anthrax bacilli does not occur in the 
body of an animal. 

The name of McFadyean is associated with this method of staining 
anthrax bacilli, the colour phenomenon being known as the McFadyean 
craytion. McFadyean pointed out that it is not necessary to use an 
alkaline polychrome mithylene blue to obtain this reaction, and stated 
that it can be obtained with a simple aqueous solution of methylene 
blue. He attributed the staining reaction to the traces of methylene 
aziu-e which arc almost always present in methylene blue. 


Examination for Tuberclf Bacilli 

Sputum. — The sputum is spread on the slide with the blade of a 
sterile scalpel ; organisms are more likely to be found in a thick viscid 
portion of sputum than in clear mucoid material. The film is fixed by 
heat. Films of sputum are stained hj Ziehl-Neclsen’s method and 
examined microscopically. The presence of acid-fast organisms in a 
smear of sputum, if taken in conjunction with symptoms and clinical 
signs of tuberculosis, is dependable evidence of the existence of tuber- 
culosis of the respiratory tract. Failure to demonstrate tubercle bacilli 
in a smear of sputum does not eliminate the possibility of tuberculosis, 
as the organisms are not necessarily present in every portion of the 
expectorate. 
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Pleural or Peritoneal Fluid. — ^In suspected cases of tuberculosis 
in dogs and cats with either pleural or peritoneal effusion fluid should be 
withdrawn by paracentesis. This fluid must be spun in a centrifuge and 
smears made flrom the deposit, these being stained by Ziehl-Neelsen’s 
method. In these cases tubercle bacilli may not be present in the fluid 
in suflicient numbers for them to be found by microscopic examination 
of stained smears. It may therefore be necessary to resort to biological 
methods. 

Milk. — The sample of milk is spun m an electric centrifuge for 
three minutes at aooo revolutions, or in a hand centrifuge for six minutes 
at 1000 revolutions per minute. The cream is removed from the top of 
the centrifuge tube and the supernatant fluid poured off. Some of the 
deposit is removed with a platinum loop — ^previously sterilised by heating 
to red heat in a flame — ^and a thin smear is made on a glass slide. The 
film is allowed to dry in air and flxed by gentle heat. Before staining 
milk smears it is advisable to “ defat ” them to facilitate the staining. 
This is done by flooding the slide with a solution composed of equal 
parts of ether and absolute alcohol, which is allowed to act for thirty 
seconds ; the slide is then washed in water and the staining process 
carried out. Films of the deposit of milk for the demonstration of tubercle 
bacilli are stained by Ziehl-Neclsen’s method. 

Before examining the milk smear with an oil-immcrsion lens for 
tubercle bacilli, the preparation should be inspected with the low power 
(J inch objective) for the presence of cell groups. The cells which 
form these groups are the so-called epithelioid cells ; these are larger 
than the other cells found in the sediment from milk. They stain lightly 
with the counter-stain, but show a number of darker nuclear areas 
scattered throughout the cell. It is a characteristic peculiarity of the 
deposit from tuberculous milk that these epithelioid cells are arranged 
in groups. Matthews described these groups as occurring in three 
fairly distinct types. In the round cell group the cells are arranged m a 
circle. In a cell mass the cells are closely packed together piled on each 
other. In a loose cell group the cells, tliough aggregated together, are 
not in close contact with one another. Any preparation of tuberculous 
milk may contain cell groups of one or all these types. In addition to 
being characteristic of tuberculous milk these cell groups are of importance 
in that tubercle bacilli are very frequently found within or around them. 
Tubercle bacilli are more commonly found in connection with the rotmd 
cell group or the cell mass than in connection with the loose cell group. 
It would appear that the likelihood of finding tubercle bacilli in a micro- 
scopic field is directly proportional to the number of epithelioid cells 
present. When stained with Ziehl-Neelsen’s method, tubercle bacilli 
appear as slender straight rods stained a light red colour ; they are dis- 
posed singly, in pairs, or in groups like a bundle of faggots. Cellular or 
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Other elements in the smear are stained blue with the counter-stain. The 
final criterion of the absence of tubercle bacilli in a sample of milk is a 
negative biological test. 

Urine. — Urine is thoroughly spun in the centrifuge, and films are 
made from the deposit. 

Fteces. — The direct microscopic examination of stained smears of 
fsceb is of little or no use in the detection of tubercle bacilli owing to the 
difficulty of distinguishing between the various acid-fast organisms. If 
it is desirable to ascertain whether tubercle bacilli -are present in the 
fasces, a sample should be forwarded to a bacteriological laboratory. 

Examination for Johne’s Bacillus 

The sample of fasces is passed through a fine wire gauze sieve to 
remove grosser vegetable particles. The fasces are centrifijged for 
15 minutes at 1000 revolutions and smears made from the deposit. 
The smears are stained by Ziehl-Neelsen's method. The organisms 
(Mycobacterium paratuberculosis or Johne’s bacillus) form clumps or 
groups of short acid -fast organisms. Organisms can be demonstrated 
microscopically from fascal preparations in a high proportion of clinical 
cases of Johne’s disease, but the method is not infallible. Smears may be 
made from mateiial obtained by scraping the mucous membrane of a 
suspected portion of bowel discovered during the course of a post-mortem 
examination. 


Examination for Mastitis Organisms 

Smears may be made from tlie deposits obtained by centrifuging 
fresh samples of milk. The best results are obtained when the sample 
of milk is incubated for 18 hours at yf C. (98-6° F.). If an incubator 
is not available, satisfactory results wil! be obtained if the sample of 
milk is kept in a dark warm place whe^'e the temperature is reasonably 
constant. When incubated the sample of milk is thoroughly shaken and 
two or three loopfuls of the whole milk are smeared thinly on to a slide. 
If individual samples have been taken fiom the four quarters of the udder, 
a slide may be divided into four by means of tranbverse lines drawn with 
a grease pencil ; the smears from each of the four quaiters are then made 
on the same slide. The smear is allo\\ d to dry and is stained with 
Newman’s stain. 

Bacteria and cells are stained blue by Newman’s stain, the diagnosis 
being made on the morphology of the organisms present. Long and 
short chained streptococci, with varying numbers of polymorphonuclear 
cells, indicates streptococcal mastitis ; the number of cells present 
indicates the severity of the inflammatory reaction. Grape -like clusters 
of cocci with numerous polymorphs indicates staphylococcal mastitis. 



3*8 DIAGNOSTIC METHODS IN VETERINARY MEDICINE 


Clumps of small badlli or cooco*bacilli, usually in latge numbers with 
numerous polymorphonuclear cells, indicates a Corynebaetermn pyt^enes 
infection. 

This method of staining milk smears is useful for ascertaining the 
organisms present in cases of mastitis, especially in acute cases. Diagnosis 
of the bacterial cause of the mastitis makes it possible to select suitable 
treatment. The method is one that can readily be applied in veterinary 
practice, facilitating the early adoption of appropriate treatment. The 
method has the advantage that it reduces the time and labour required 
to the simple procedure of making the smear and immersing it in the 
staining fluid. 

Examination for Brucella Abortus 

Smears are made from vaginal discharge, from the fresh surface of a 
cotyledon, or from the foetal stomach content. The smear is fixed by 
heat and stained with dilute carbol fuchsin, differential decolorisation 
is carried out with | per cent, acetic acid, and the preparation is counter- 
stained with Ldffler’s methylene blue. Brucella abortus organisms arc 
stained red by this method, and may be identified by their small size 
and their appearance in groups usually in appreciable numbers. Other 
organisms are stained by the counter-stain. 

CocciDlosis 

The diagnosis of coccidiosis in cattle, sheep, rabbits and poultry is 
based on the demonstration of oocysts in the faeces. The mere demon- 
stration of oocysts in the faeces docs not justify a diagnosis of coccidiosis. 
When associated with disease the oocysts are present in the faeces in 
large numbers and this finding should be considered in relation to the 
clinical signs. This may be done by making direct smears or by a con- 
centration method such as Sheather’s sugar flotation method described 
in Chapter XVII. 

The examination should be made with the high power inch 
objective) of the microscope. 

The oocysts in cattle measure 13-28 fi by 12-20 fi ; in rabbits they are 
rather smaller, and in sheep and poultry they are rather longer. 

Durii^ the course of a post-mortem examination, scrapings may be 
made from the intestinal mucous membrane with a view to demonstrating 
odeysts, smears being made from the material thus obtained. 

Leptosfirje in Urine 

During the acute phase of canine infection with Leptospira canicola 
the organisms can be demonstrated in the urine in a high proportion 
of cases. They are usually present in suflident numbers that microscopic 
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examination by dark-ground illumination of a drop of urine makes it 
possible to reveal the freely motile segmented organisms. Demonstration 
of the organisms in films stained with Indian ink has failed to give satis- 
factory results. 

Salmonella in F^ces 

The identification of Salmonella in the faeces of any of the domestic 
animals requires the facilities provided in an adequately equipped bacterio- 
logical laboratory. It has been shown that Salmonellosis in cattle is 
prevalent in many parts of Great Britain and that the disease also occurs 
in other species. 


AGGLUTINATION TESTS 

Since some days must elapse before agglutinins are formed an 
agglutination test will not assist differential diagnosis in the earl} stages 
of acute infections. During the course of disease the formation of 
agglutinins producing a rising titre provides a method of confirming a 
tentative diagnosis where it has not been possible to demonstrate the 
causal organism. Agglutination tests are a valuable method of diagnosis 
in chronic disease and also in the detection of carrier animals the removal 
of which is desired in order to eradicate a source of infection. Agglutina- 
tion tests used regularly in veterinary diagnosis are those concerned with 
contagious bovine abortion, salmonellosis, leptospirosis and bacillary 
white diarrhoea. In carrying out agglutination tests the laboratory uses 
serum from the blood sample supplied ; this must be free from con- 
taminating organisms and haemoglobin. The sample of blood should 
therefore be withdrawn from the vein with due regard to asepsis and 
should be allowed to form a firm dot before being despatched to the 
laboratory. 


Contagious BoviNt ABORrioN 

The agglutination test against Brucella abortus is employed to detect 
infected animals regardless of whether they have actually aborted. 
Following the act of normal parturition or of abortion agglutinins may 
be absent from the blood for a month or even longer so in these circum- 
stances a negative agglutination is not of diagnostic significance. A single 
negative agglutination test is not nccessa-ih significant since the animal 
may have been lecently infected and agglutinins may not yet be present 
in the blood. 

In the interpretation of the agglutination test for contagious abortion 
if there is no agglutination or agglutination at a titre of i in 10 but not 
above, the animal is considered to have passed the test. If agglutination 
occurs at a titre of i in 20 but not above the result is considered indefinite 
and the animal should be retested. If agglutination occurs at a titre 
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of I in 40 or over the animal has failed the test. This interpretation 
applies in Great Britain using the standard antigen there available and 
may be varied in the future as it has been in the past. Retests in recently 
calved or aborted animals should be delayed for a month ; in other 
animals the interval may be reduced if the prevailing circumstances 
appear to render this desirable. 

Whey can be used for an agglutination test, which is conducted in the 
same way as with serum. As antibodies arc concentrated in the colostrum 
the whey agglutination test will give higher litres shortly before and soon 
after parturition than in mid-lactation. 

The Milk Ring test is used as screening test to detect infected herds. 
It is a sensitive test that can be applied to a sample of milk obtained from 
the bulked produce of the herd. 

Stained antigen is mixed in a tube with the milk and incubated for 
half an hour. The brucella are clumped by agglutinins if present and 
the clumps are brought up by the fat globules to form a coloured ring 
above the remainder of the milk. 


Salmonellosus 

The agglutination test is employed to detect carrier adiltt animals. 
Field (1948) has shown that young cattle recovered from an attack of 
Salmonellosis do not continue to harbour the organisms, and agglutinins 
are lost from the blood. Adult cattle recovering from the disease and 
those which have passed through a subclinical attack harbour the organisms 
and agglutinins persist in their blood. 

Further work is required before the criteria for interpretation of the 
agglutination test can be defined exactly. Some laboratories regard 
agglutination at a titre of higher than i in 80 as indicative of a past 
infection. Field (1948} stated that in normal adult cattle the flagellar 
agglutination titre is not usually higher than i in 160 and the somatic 
titre than i in 40. He suggests that the clearest results are obtained 
by using the flagellar antigen and that a flagellar titre greater than i in 
320 can be taken as evidence that the animal is a carrier. 

Leptospirosis 

The agglutination tests against Leptospira eatdcola and Leptospira 
icterohamorrkagia can be used to detect those animals that have passed 
through an attack of either of these diseases ; in the case of acute illness 
a rising titre over a period of seven days indicates the presence of lepto- 
spirosis and renders possible a differentiation between the two species 
mentioned and also between other species of leptospirse. 

McIntyre and Stuart (1949) have shown that during the invasive 
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Stage of the illness due to infection with Leptospira camcola the agglutina- 
tion titre rises from nothing to i in 1000. In the primary renal stage 
the agglutination titre reaches i in 10,000 or tliere is a distinct rise 
in titre between successive examinations at a week’s interval. In the 
secondary renal stage of the disease tlie agglutination titre may attain 
a dilution of 1 in 3000. Following recovery the agglutination titre 
gradually falls over a period of several months, until a comparatively 
low level, such as i in 30, is reached ; this low level may persist for 
several years if not for the rest of the dog’s life. 

Similarly in infections with Leptospira icterohamorrhagia the 
agglutination titre rises and then falls. 

In any form of leptospirosis acute illness may terminate in death 
before there has been time for the substantial production of agglutinins. 

B\cii.lary White Diarrhoea 

The agglutination test is employed to detect carrier hens that are 
capable of transmitting infection through the egg to the chick. Two forms 
of the test are used, the tube test carried out in a laboratory and the 
rapid plate test carried out in the field (see Chapter XXI). 

Actinobacillosis 

The agglutination test has been employed to assist in the differential 
diagnosis of actinobacillosis involving thoracic and abdominal organs in 
cattle. Due to antigenic variation among strains of Actinobaeillus lignieresi, 
diiliculties have been encountered in the clinical application of the test, 
but these are hopes that these may be overcome. 
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COMPLEMENT FIXATION TESTS 

As a means of assisting diagnosis in the living animal the complement 
fixation test is carried out on serum. The blood sample should be obtained 
from the vein with due regard to asepsis and should be allowed to clot 
before being dispatched to the laboratory. 

Johne’s Disease 

The possible value of the complement fixation test for the diagnosis 
of Johne’s disease lias been under investigation for several years. Hole 
(1952), reporting his observations, said that in animals free from 
tuberculosis the test had proved a valuable aid in the confirmation of the 
disease in suspected cases. Even in cases where examination of faeces 
for the bacilli of Jnhne’s disease has proved negative, positive results 
with the complement fixation test have subsequently been justified. I lopes 
that the complement fixation test would prove a reasonably accurate 
method of detecting animals suffering from a sub-clinical infection have 
not been realised. It is known that a considerable interval elapses between 
infection and the development of a serological response ; this was thought 
to be as long as nine months, but experience has shown that the^rological 
response may not develop imtil the animal becomes clinically affected. 
Passive transfer of antibodies from an infected cow may give rise to a 
transitory serological reaction in a calf, but Hole (1952) reports only 
encountering such reactions in calves less than nine months old. 

Foot and Mouth Disease 

The workers at the Foot and Mouth Disease Research Institute at 
Pirbright have perfected a method of using the complement fixation 
test, both as a means of showing the presence of foot and mouth virus 
and as a means of determining the immunological types of virus strains. 

Canine Contagious Hepatitis 

The complement fixation test has been used in the diagnosis of canine 
contagious hepatitis, but there are a number of difficulties in its applica- 
tion. The test may be applied to tissues and body fluids removed from 
a dog which has died. For satisfactory results, these materials should 
reach the laboratory within 24 hours of death. The complement fixation 
test can be applied to blood removed from living animals but is of little 
value during the time of the acute clinical illness as the antibody content 
of the serum has not had time to develop. Samples taken two to four 
weeks after the phase of acute illness may, by means of the complement 
fixation test, show that the dog had suffered from the disease. If the 
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disease is thought to exist in a kennel, the demonstration of high com- 
plement fixation titres, in apparently normal dogs, would indicate that 
the animals had passed through a subclinical attack of the disease. It 
is also possible that carrier animals might be detected by the complement 
fixation test but the difficulty then would be to distinguish between carrier 
and convalescent animals 


HEMAGGLUTINATION INHIBITION TEST 

The virus of Fowl Pest (Newcastle disease or avian pneumo- 
encephalitis), when mixed with washed blood cells, causes them to clump 
or agglutinate. If the serum from fowls convalescent from Fowl Pest 
is added to the mixture of vims and washed red blond cells, the clumping 
or agglutination is prevented. This haemagglutination inhibition is not 
caused by semra from healthy birds or by semm from birds suffering 
from any other disease. For convenience of description the test is often 
referred to as the H.I. test. The property of inhibiting agglutination 
is developed in the semm of infected fowls about 48 hours after the 
appearance of clinical signs. Its concentration in the semm increases 
slowly during the next two days and thereafter increases rapidly to reach 
a maximum greatly in excess of the original value. 
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Identification of Bactehial Toxins 

In the enterotoxaemic diseases of sheep identification of the specific 
clostridial toxin may be required before a definite diagnosis can be 
established. The material required by the laboratory for this investigation 
is intestinal contents. These should be removed from the intestine to a 
suitable container and a small quantity of chloroform added to control 
destruction of the toxin. The filtrate of such material is used to inoculate 
small laboratory animals some of which have been protected with specific 
anti-toxin. It is then possible to determiite which specific anti-toxin 
protected against a challenging injection of unknown toxin. Positive 
results must obviously depend on survival of the particular toxin in the 
intestinal contents. 


Identification of Virus Infections 

The identification of specific virus infections can be carried out in 
three ways. As already mentioned when a suitable technique is available 
the complement fixation test may be used. Experimental inoculation of 
susceptible animals with a view to producing tlie specific disease may be 
employed. This is dependent on obtaining suitable infectivf material. 
In some diseases the causal virus is present in the blood at the height of 
the febrile reaction, e.g. louping ill and distemper. In others the causal 
virus can be recovered from local lesions, e.g. the fluid from vesicles or 
fresh epithelium from the surface of vesicles in foot and mouth disease or 
material from the lesions of orf (contagious pustular dermatitis) if removed 
before they have become grossly contaminated with secondary invaders. 
The presence of antibodies may be demonstrated in the serum of con- 
valescent or recovered animals. If the identification of a virus infection 
is required it is desirable to consult the laboratory concerned as to the 
material required and the methods of collection and transport. 
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CLINICAL HELMINTHOLOGY 

Fteces : — Macroscopic Eyamination — ^IVIicroscopic Examination — Direct 
Smears — Concentration Methods — Kf^^-Countini:; — Ex- 

ammation of Larvae 

Identification of Fggs and Larvae — Interpretation of Wonn-egg Counts 
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Parasites — ^I'athogcnicity Table 


EXAiMINAllON OF F^CES 

I. Naked E^e Examination 

Direct examination of the faeces by the naked eye >\ill reveal the presence 
of tape-worm segments. If diarrhcea is present the segments are more 
easily seen ; in doubtful cases a purgative will expel the segments in 
greater numbers and these are readily seen in contrast to the fluid faeces. 
It is only occasionally that round worms arc seen in the fseces ; very 
heavy round worm infestations may be present in any of tlie domestic 
animals without any worms being seen in the feces. In Oxyuris infesta- 
tion in the horse the ovigerous female or dead females that have laid 
their eggs may be seen in the feces. As the ovigerous Oxyuris female 
attaches herself to the skin of the perineum to lay her eggs, diagnosis of 
Oxywis infestation is established by an inspection of the perineum. 

II. Direct or Simple Smear 

I'hough this is the simplest and quickest method of examining feces 
microscopically for the prcbencc of woim eggs or larv'se, it cannot be 
depended on to detect small infestations except in the case of those 
species that are very prolific in their egg laying capacity. It is probable 
that any infestation with Hamonchus contortus that is sufficiently heavy 
to cause illness can be detected by a direct smear. 

In the pig, dog and cat the direct smear may be used to demonstrate 
the presence of ascarid eggs. The finding of even one egg is sufficient 
to establish infestation with this parasite, but no estimate as to the severity 
of the infestation can be based on the number of eggs present in the 
smear. Further, the absence of an infestation is not established by 
negative findings in a direct smear. 

Though the larvae of worms parasitic in the respiratory tract are 
coughed up into the pharynx, swallowed and passed through the ali- 
mentary canal, they are not likely to be sufficiently numerous in the feces 

33 ^ 
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for them to be detected in direct smears of feces. The technique 
described on page 322 should be used for this purpose. 

Technique. — ^The direct smear is made by mixing a small portion of 
faeces with a drop of water on a slide until a uniform suspension is secured. 
Any large pieces of solid matter must be removed. The film of faecal 
suspensicm is covered with a cover-slip and examined with the low power 
of a microscope (|-inch objective). 


III. Concentration Methods 

If direct smears do not reveal any eggs one of the following con- 
centration methods may be employed to determine the presence of 
infestations not sufficiently heavy to ensure eggs being found by direct 
smear. 

Examination of Sediment. — A representative sample of fscees about 
the size of a walnut is thoroughly mixed with water to form a suspension ; 
this is passed through a fine wire sieve into a 100 c.c. cylinder. The 
cylinder is filled with water, well shaken and allowed to stand for thirty 
minutes. The supernatant fluid is poured off ; the cylinder is again 
filled with water, well shaken and allowed to stand for thirty minutes. 
The process is repeated a third time. After the supernatant fluid has been 
poured off some of the sediment is drawn into a pipette and transferred 
to a slide. A coverslip is placed on the sediment and the preparation 
examined with a f-inch objective. The method is the most convenient 
one for the demonstration of fluke eggs. 

Flotation Method. — In this method the eggs are floated to the top 
of a column of fluid, the density of which is sufficiently high to ensure 
rapid flotation of the eggs ; for this purpose a saturated solution of 
sodium chloride or a solution containing i lb. of cane sugar in 12 fluid 
ounces of water may be used. One part of faeces is made into a uniform 
suspension with ten parts of the flotation liquid ; the suspension is 
passed through a fine wire gauze sieve and placed in a tall glass cylinder. 
This is allowed to stand for from fifteen minutes to half an hour. A 
cover-slip is then lowered on to the top of the column of liquid so that 
it just touches the surface of the fluid and the upper byer is removed 
with the cover-slip. To do this the cover-slip may be held in a pair of 
forceps, or a small cylinder of plasticine may be used to form a “ handle ” 
attached to the upper side of the cover-slip. The cover-slip with the 
hanging drop of fluid b lowered on to a glass slide and the preparation 
u examined microscopically. 


Reference 

Shbather, a. L. (1924). " The Detection of Worm Eggs and Protozoa 
in the Faeces of Animab.” Vet. Record, vol. iv, No. 26, pp. 552-555. 
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IV. Eoo-countino Technique 

The Gohdon-Whitlock Technique (Modified). — ^Though devised 
fur the examination of sheep fsces, this method lia.^ been found satisfactory 
for egg-counting in samples of faeces from all spciics of animals. The 
method is not, however, suitable for the demonstration of fluke eggs, 
which are of too high a specific gravity to rise in the suspending fluid. 

Apparatus required : 

Simple balance to weigh 2 grammes of fasces. 

Measuring cylinder of at least 60 c.c. capacity. 

Saturated solution of sodium chloride. 

Fine wire gauze sieve. 

Evaporating dish large enough to contain sieve and 60 c c. of lluul. 

Spoon. 

Blunt pipette (8 mm. bore) with rubber teat. 

Gordon- Whitlock Special Egg-counting slide as described on page 

338. 

Technique : 

Two grammes of faeces are weighed and placed in the sieve which is 
sitting in the evaporating dish. With the measuring cylinder 6o c.c. of 
the saturated salt solution are measured. Half of this quantity is poured 
over the faeces and with the spoon the fajces are mac crated through the 
sieve to form a suspension in the dish. Any residue left in the sieve is 
washed with the remainder of the salt solution, the washings passing into 
the dish. The special counting slide is prepared by breathinc on it so 
that the surfaces are moistened and hlling of the chambers is facilitated. 
The faecal suspension is thoroughly stirred with the spoon and without 
delay the pipette is filled and one chamber < f the special slide charged with 
suspension. The residue in the pipette is discarded, the suspension 
re-stirred, and the pipette again filled to charge the second chamber. 

The slide is placed on the mechanical stage of a microscope and using 
a §-inch objective one corner of the etched lines of one chamber is focussed. 
The eggs rise in the salt solution and come to lie against the under surface 
of the glass slide forming the top of the counting chamber. With the 
mechanical stage the slide is moved up ana down the columns formed by 
the etched lines. All eggs seen are counted and if necessary differentiated. 
The process is repeated with the second chamber and the total number of 
eggs seen in both chambers is noted. 

Calculation : 

The counting chamber has a depth of 1-5 mm. The area covered by 
the etched lines on the surface of each chamber is i sq. cm. So the volume 

y 
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of fluid in which eggs are counted in each chamber is 0*15 c.c. The total 
volume of fluid in which eggs were counted in both chambers is then 

0*3 C.C. 

0*3 C.C. contains X eggs 

, . • Xxeo 

00 c.c. contain 

0-3 


But the eggs pounted were derived from 2 grammes of fasces 
« 

ri. . A.'x6o V 

/. I gramme of faeces contains = A x loo 

0-3x2 


So the number of eggs per gramme of faeces is calculated by multiplying 
by 100 the total number of eggs counted in both chambers. 

It will be realised that each egg counted alters the final count by loo, 
which means that allowing for any errors in technique the count is only 
accurate to the nearest loo eggs per gramme. 

The Special Slide. — 'Fhe special slide witli counting chambers is 
made by moimting on an ordinary glass slide strips of glass 1-5 mm. 
thick ; on these is mounted a glass slide on the under-side of which an 
area of x sq. cm. has been ruled, for each counting chamber, the area 



Section 



Fig. 42. — ^The Gordon-Whitlock Special Counting Slide. 

being divided by transverse lines to facilitate counting ot the eggs. Canada 
balsam is a convenient mounting fluid. The special slides are cleaned in 
cold running water ; immediately after use excess water is shaken off 
and the slides allowed to dry standing on their edge. Hot water must 
not be used nor must the slides be dried by heat. 

Reference 

Gordon, H. McL., and Whitlock, H. V. (1939). “ A New Technique 
for Counting Nematode Eggs in Sheep Faeces.*’ Journal of the Council 
for Scientific and Industrial Research. Australia, vol. xii. No. i, 
pp. 50-52- 
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Stoll’s Method (Modified).-— Three grammes of the fseces are 
weighed ; these are shaken up in a bottle with 42 c.c. of water ; glass 
beads are placed in the bottle to facilitate dispersion of the faeces. When 
the faecal suspension is imiform it is poured through a sieve into a clean 
porcelain basin. With a special measuring pipette (the Macdonald 
pipette) 0-15 c.c. of the fluid is removed and delivered on to the surface 
of a slide and covered with a cover-slip. All the eggs are counted — to 
do this a mechanical stage is required. One egg in the preparation 
examined microscopically is considered to be equivalmt to 100 eggs per 
gramme of faeces. This method may be used for counting all types of 
helminth eggs. 

Reference 

Stoll, N. R. (1930). ** On Methods of Counting Nematode Ova in Sheep 
Dung.” Parasitology, vol. xxii, pp. ii6-ij6. 

DE Rivas’s Method for the Detection of Eggs. — Where infestations 
are suspected as being slight, de Rivas’s technique may be useful, 
particularly for the faeces of pigs, dogs and c.its. Though recommended 
for fluke eggs it is not entirely satisfactory m the case of faeces from 
herbivorous animals. 

One gramme of fasces is thoroughly broken down with 10 c.c. or half 
a centrifuge tubeful of 5 per cent, acetic acid. The resulting mixture is 
then passed through a fine wire-gauze sieve. The solution is placed in a 
centrifuge tube and an equal quantity of ether is added. The centrifuge 
tube and its contents arc then thoroughly shaken till emulsification occurs. 
The tube is immediately spun in a centrifuge for one minute at 2*; 00 
revolutions per minute. The tube will be found to contain an upper layer 
of ethereal extract, a plug of fascal debris, a clear column of acetic acid 
solution and at the bottom of the tube a small quantity of deposit. The 
ethereal layer is poured off, the plug of fascal debris loosened and floated 
out of the tube with the acetic acid solution. The deposit is broken down 
with the minimum required quantity of water and removed with a pipette, 
the whole quantity being placed in a glass slide covered with a cover-slip 
and examined. The total number of eggs represen rs the majority of the 
present in one gramme of fasces— i certain number of eggs will 
inevitably not reach the final preparation on the slide. The ethereal layer 
may be used to test for occult blood. 

Reference 

DE Rivas, D. (1928). ” An Efficient and Rapid Method of Concentration 
for the Detection of Ova and Cysts of Intestinal Parasites.” Amer. 
Joum. Trop. Med.^ vol. viii, pp. 63-72. 
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Counting of Fluke Eggs 

In the absence of accurate information regarding the relationship 
between the number of fluke eggs in the fxces and the number of dukes 
present in the liver, enumeration of liver fluke eggs in the faeces is not 
practised in the clinical diagnosis of fascioliasis in cattle and sheep the 
presence or absence of fluke eggs being determined by a sedimentation 
technique. 

A method foj* counting fluke eggs in the fasces was described by 
Olsen (1946}. 

Reference 

Olsen, O \V. (1946). “ Common Liver Fluke m Sheep ” Amof. Journ, 
Vet. Res., \ol. vn, pp. 358-364. 

Examination of Larva 

Barman Technique (Modified). — This nuthod is used for the 
demonstration of the larvae of lung worms in cattle and sheep and for 
the demonstiation of the larvae ot intestinal helminths in any animal. 
A glass funnel 20 cm. in diameter at the top is fitted with a rubber tube 
and metal clip and is fixed in a vertical stand. A piece of wire gauze is 
folded to form a sieve within the upper part of the funnel, or a small 
round sieve that will fit into the funnel is placed in position. A few 
pellets of fjeces are placed in the sieve and the funnel filled up with warm 
water (40® C.) until the faeces are covered, warm water stimulating move- 
ment of the larvae. The preparation is allowed to stand in a warm room 
for two or three hours. The larvae swim out from the faeces and sink 
through the water to the bottom of the funnel. Samples of the fluid in 
the bottom of the funnel are withdrawn into watch-glasses and the 
larvae examined microscopically. 

Keierence 

Sprehn, C. E. W. (1933). I^hrbuch Her Ildmmthologie, pp. 170 et ^eq. 

IDENTIFICATION OF EGGS AND LARVAE 

Owing to the similarity in appearance of the eggs passed by the 
various intestinal parasites, it is not often possible positively to identify 
the parasites from which eggs in the faeces have originated, but very 
useful information is obtained if the general classes of the parasites infest- 
ing the host can be identified. The recognition of the various types of 
eggs will be much assisted by a study of the illustrations accompanying 
this section. The following are the essential details of the eggs and larvse 
of the more common parasites of the domestic animals. 






342 DIAGNOSTIC METHODS IN VETERINARY MEDICINE 

Horse 

Ascaris equonm . — ^Eggs round, brownish in colour, thick double 
contour shell with pitted surface, 90-100 [i m diameter. 

Strongylus spp . — Eggs oval, thin-shelled, eggs segmented when laid 
70-85/* by 40-47/*. 




r/ ^ 
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riG. 44. — ^Helminth Lggs 

z hasttola hepatua u Neinaiodirus sf/p 

3 Tnckuns ovts 4 Lkabertia otina 5 Montezta expansa 

6 Bunostomum trigonoctphalum 7 // rmjnchut coniartuz 

8 Ostertjg i spp 9 I richostrong^vlus spp 

X 350 (approx ) 

Smaller Strongylid Parasites . — ^Eggs indistinguishable from Strongylus 
^gs, but those of some species are appreciably larger. 

Oxyuris equt . — ^Eggs are oval and elongated, slightly flattened on one 
side — i.e. the eggs are asymmetrical — and provided with an operculum, 
their size being about 90 /* by 42 /*. 
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Strongyhides westeri.~Eggs small, thin-shelled, already containing 
fully developed larva when passed in the faeces, 40-52 fi by 32-40 fi. 

Anoplocephala perfoliata . — Eggs have a pyriform apparatus and are 
50-60 fi in diameter. 

Cattle 

Fasciola hepatica . — Eggs oval, thin-shelled, opcrcuLited, yellowish in 
colour and measure 130-150 fi by 63-90 fju. 

The typical trichostrongyle egg is oval, thin-sfa*elled, contains a 
segmented embryo of 16-32 cells and measures 75-95 by 40-50 fi. This 
description applies to the eggs of Haimonchus, Osterfagia, Trichostron- 
gylus, Cooperia, Bunostomum, Chabertia and Oesophagostomum species, 
all of which occur commonly in ruminants. 

Moniezia expama , — Eggs tiiangular in section contain a p^nform 
apparatus and measure 56-67 /x in diameter. 

Dictyocaulus viviparus . — 'Fhe first-stage larva seen in the faeces is 
0-3 rnm. long, has no anterior knob like the larva, of Dictyocaulus jilaria 
in sheep faeces ; the intestinal cells of the larva? contain numerous granules 
of a brown colour. 


Smrr 


Fasciola hepatica . — As in cattle. 
Uanionchus contortus, 

Trichostrofigylus spp. 

Osterfagia spp. 

Cooperia spp. 

Bunostomum {Mondontus) trig^motephalum. 
Chabertia spp. 

Oesophagostum species 


These strongyloid para- 
sites all produce thin- 
shelled, oval, segmented 
eggs as described above. 


Trichuris ovis . — The eggs are barrel-shaped with a transparent plug 
at cither end ; the embryo is unsegmented in eggs in fresh faeces ; they 
measure 70-80 fi by 30-42 fi. 

Nematodirus Eggs relatively large, 150 230 /x by 80-1 10 /lx, 

being the largest eggs found in sheep faeces ; embrvo partially segmented 
1^ ^ggs in fresh faeces. 

Moniezia expansa . — ^As in cattle. 

Dictyocaulus Jilaria . — The eggs when laid in the lungs contain 
fully formed larvae ; the eggs may hatch in the lungs, but usually hatch- 
ing takes place during the passage through the alimentary canal, after 
they have been coughed up and swallowed. The first -stage larva in the 
faeces is about 0*5 to o*6 mm. long and carries a small cuticular knob at 
its anterior end ; the intestinal cells are seen to contain a number of 
food granules that appear brown in colour. 
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ProtoOrongybis n^eseem . — ^The when laid in the lesser bronchioles 

are unsegmented ; development takes place in the respiratory passages 
of the host and hatching occurs in the alimentary canal. The firat-stage 
larva is 0*25 to 0*30 mm. long. The tip of the tail of the larva is wavy 
in outline. There is no dorsal spine. 

MtuUerius capiUaris . — ^The eggs when laid are unsegmented and 
development proceeds as in Protostrongylus. The larvae seen in the 
feces are 0*25 to 0*30 mm. long. The tip of the tail of the larva is wa\y 
in outline and thel« is a dorsal spine. 



Fig. 4S. — ^Helminth Larvs. 

1 Duhocaulm filrna anterior end 3 JHctyorauluv rivtparuu 

a. Dtciyocaulus filaria post* nor end 4 Proto^irongxlus rufe^ctns 

5 Mutlltnus capiUaris 
X ^50 (approx ) 


Pig 

Ascaris hitnbricotdes . — The eggs are oval, brownish in colour and 
have thick double contoured t>hells ; on the outer surface there are a 
number of iimbnate projections ; they measure 50-75 /u by 40-50 ft. 

Metastrongybts apri . — The eggs are deposited in the bronchi or 
bronchioles, they are coughed up and swallowed. The eggs contain a 
segmented embryo and may hatch soon after being passed in the faeces 
or may hatch after being swallowed by the intermediate host. 

Hyostrongylus rubidus . — The eggs measure about 70 /x by 36 ft, but 
their identification in the faeces can only be tentative. 

Oesophagostomum dentatum . — ^The eggs measure about 70-74^1 by 
40.42 ft, they are thin^helled oval and segmented. 

Diagnosis of infestation by the last two species can only be definitely 
confirmed by the post-mortem examination of a suspected case. 


345 


CLINICAL HELMINTHOLOGY 
Dog 

Toxocara cants.— The eggs are round with double contoured greenish- 
brown shells, the surface of these being finely pitted ; their diameter is 
75-90 fi. 

Toxascaris leonina. —The eggs are unpigmeiited and definitely oval ; 
the shells are double contoured and smooth. Egg-laying in both Toxocara 
and Toxascaris appears to take place in cycles consisting of alternate 
periods each lasting two or three weeks. 

Tania spp . — ^The eggs are small, 42 in diameter, ‘and are practically 
never found in fasces. Diagnosis is based on macroscopic identification 
of the gravid segments in the faeces. While fresh tapeworm segments are 
easily recognised, shrivelled segments from the perianal region have often 
to be used to assist diagnosis. In their dry and shrivelled condition these 
are not easily identified, but if soaked in tepid water they soon recover 
their form and can be recognised. This “ reconstitution ” makes it 
possible to distinguish between the segments of Tasnta and Dipylidium, 
a distinction that is of importance because of tlie different intermediate 
hosts involved. If infestation with Dip}lidium is established it will be 
necessary to supplement anthelmintic treatment with an attack on the 
ecto-parasite intermediate host. 

Dipylidium caninum . — The gravid segments are oval in outline, 
resembling cucumber seeds ; there arc two genital pores, one on each 
side of the segment. The eggs arc not free but arc contained in capsules, 
each of which may enclose as many as twenty eggs. These egg capsules 
can be identified microscopically in preparations made from the faeces ; 
frequently they arc found in simple smears. 

Filaroides osleri (Oslerus osier i ). — ’riic laiv<e can be demonstrated in 
either sputum or faxes. These larvae closely resemble those of Muellerius 
capillaris (Fig. 45). The adult parasites cause lesions in the mucous 
membrane of the lower part of the trachea and bronchi. 

Cat 

Toxascaris leonina. - Eggs as in the dog. 

Toxocara mystax . — Eggs similar to T. cards. 

Tcenia taniaformis {T. crassicolis ). — The eggs are bimilar to those 
of the canine species of Tsenia. The gra\ id segments have a rounded 
and a flattened end, causing the segment to be bell-shaped. The head 
and hooks (scolex) are much larger tlian those of other species of tasnia. 

INTERPRETATION OF WORM-EGG COUNTS 

The demonstration of helminth eggs in the faxes is evidence of the 
presence of parasitism, but if an estimate of the measure of the infestation 
is desired, one of the methods that givea an indication of the number of 
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tgg^ per gnunine of faeces must be utilised. Some of these methods 
give only an arbitrary figure, but either Stoll’s method or that of Gordon 
and Whitlock give a reasonably accurate indication of the number of 
eggs. However accurate the method of computing the number of eggs 
may be, it must be remembered that there are a number of uncontrolled 
variables that materially influence the significance of the results obtained 
by estimating the number of eggs per gramme of faeces. These variables 
include the number of ovigerous females in proportion to the whole 
infestation, the regularity of egg-laying by the females, the egg-laying 
capacities of the various species, the season of the year, and the bulk 
and water content of the faeces. To a considerable extent the effects 
of these variable factors in diagnosis can be avoided if the results of 
the fascal examination are interpreted in conjunction with the history, 
symptoms and clinical signs of the case. It is well to emphasise that a 
diagnosis of clinical helminthiasis cannot with accuracy be based solely 
on the results of an examination of the faeces for worm eggs. The extent 
to which alimentary parasitism is responsible for disease is dependent 
to a large extent on the nutritional level at which the animal is kept. A 
well-fed sheep may be found to harbour double the number of parasites 
present in an ill-nourished sheep clearly suffering from the^effects of 
clinical helminthiasis. Many horses in good condition but destroyed 
for some reason other than illness are found to harbour large numbers 
of parasitic helminths. Young animals are as a rule more susceptible 
to the effects of helminthiasis than older animals. There is also evidence 
that animals possess in a varying degree immunity to alimentary parasites, 
and in those animals with a marked degree of immunity parasitic infesta- 
tion docs not readily occur. Other animals appear to possess considerable 
powers of resistance to the effects of even gross parasitism. When 
allowance has been made for all these factors an attempt may be made 
to draw a line that will delineate the measure of infestation that cannot 
exist without disturbance of health. Many workers have given estimates 
of the numbers of eggs per gramme of faeces that may be considered as 
positively indicating helminthiasis as the cause of disease. Alimentary 
parasitism is practically never due to infestations with only one species of 
parasite, but is due to a mixed infestation ; the exceptions are ascarid 
infestations in the pig, dog and cat, tape-worm infestations of dogs and 
cats, and liver-fluke infestations in cattle and sheep. As it is not practic- 
able to distinguish between the eggs of all the different parasites, the total 
worm-egg count depicts the composite parasitic picture. The following 
estimates of the relation of egg counts to disease serve as a guide, but the 
figures should not be regarded as having absolute precision. 

Equine Strongylosis. — Mild infestation probably causing no 
clinical signs, 500 eggs per gramme of faeces. Moderate infestation 
possibly causing clmical signs, 800-1000 eggs per gramme of faeces. 
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Severe infestation probably causing marked clinical signs, 1500-2500 
eggs per gramme of faeces. 

Parasitic Gastro-Enteritis in Cattle.— Clinical signs have been 
noted where the egg count was between 300 and 600 eggs per 
gramme, but in severe cases much higher figures than these have been 
recorded. 

Parasitic Gastro-Enteritis in SnEEP.-T-Clinical signs indicative of 
severe infestation are found to coincide with 2000-6000 eggs per gramme 
of fajces, but severe infestation with Ilietnonchus contortus in Limbs may be 
found to be associated with counts as high as 10,000 per gramme of 
faeces owing to prolific egg-laying capacities of this panisite. 

Nlmatodiriasis in Lamks, — Diarrhoea in lambs infested with 
Nematodirus baltus may be seen in association with an egg count of 500 
e.p.g. Death may take place in association with an egg count of < ^oo to 
1500 e.p.g. 

Death from ncmatodiriasis may take place in lambs before eggs are 
detectable in the faeces, when a very heavy larv.il infection has been 
acquired ; in these circumstances diagnosis can only be established by 
post-mortem examination. If lambs survive the critical stages during 
which high egg counts aie obtained it may be found the egg count drops 
to a figure below 500 e.p.g. 

Fascioliasis in Cattle.— Signs of disease develop in association 
with a fffical count of 100-200 eggs per gramme. 

Fascioliasis in Sheep. — The figure for sheep is higher than in cattle, 
being in the neighbourhood of 300-600 eggs per gramme of faeces. 

Reference 

Taylor, E. L. (1939). “ The Diagnosis of Helminthiasis by Means of 

Egg Counts.” Vet. Record, vol. li. No 29, pp. 895-898. 

In connection with the significance of worm-egg counts the following 
estimates of the egg-laying capacities of parasitic helmintlis of the sheep 
have been made by Ross and Gordon. 

Ilamonchus contortus. — 5000-10,000 eggs per da^ per female. 

Ostertagia spp. and Trichostrongylus spp. — One-tenth to one-fifth 
capacity of Ilamonchus contortus. 

Nematodirus fiUcoltis. — Onc-fortietli to one-hundredth capacity of 
Hfemonchus contortus. 

The same workers have computed the number of helminths likely to 
produce clinical signs of disease in sheep. 

H. contortus . — 500 parasites will cause illness, but probably at least 
1000 parasites are present in fatal cases. 

Osterte^ia circumcinta . — Death is not likely to occur unless the infesta- 
tion exceed 8000 parasites. 
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TVichostroHgylus ^.—Probably 10,000 or more parasites are required 
to cause death. 

Chaberiia ovina. — ^An infestation of 100 parasites is considered to be 
a heavy one. 

EXAMINATION OF SPUTUM 

Examination of sputum and nasal discharge is sometimes performed 
in cattle, sheep and pigs to confirm a tentative diagnosis of parasitic 
bronchitis, but if •will usually be found more satisfactoty to examine 
the faeces for first-stage larvae. As neither eggs nor larvae are constantly 
present in the sputum or nasal discharge, failure to demonstrate them 
does not negative a tentative diagnosis formed on the symptoms and 
clinical signs. A smear of the sputum or nasal discharge is made on a 
glass slide and covered with a cover-slip. 

POST-MORTEM EXAMINATION FOR PARASITES 

Particularly in the case of sheep but often in young cattle too, the 
most satisfactory method of confirming a diagnosis of helminthiasis is 
a post-mortem examination of a dead animal if available. The veterinary 
clinician may not feel that it is necessary to count the number of parasites 
in the alimentary tract, being content to form an estimate as to whether 
they are few in number, comparatively numerous, or present in great 
number. Many of the parasites of the alimentary tract can be seen by 
a naked-eye inspection of the alimentary mucosa and the ingesta, but 
some, e.g. Trichostrongybis, are sufficiently small to make it necessary 
that a scraping from the surface of the mucous membrane should be 
examined under a dissecting microscope, or preferably through the low 
power of a microscope unless methods such as those to be described are 
used to separate the parasites from the ingesta. 

If a more accurate estimate of the number of parasites is required a 
method similar to that described by Taylor (1934) should be adopted. 

The principle of this method is tliat all the parasites are collected in 
a measured volume of fluid and the number present in an aliquot part 
are counted. 

After opening the abdomen in the usual way ligatures are applied to 
both ends of the three parts of the alimentary canal required, namely 
the abomasum, the small intestine and the large intestine. These three 
portions with their contents are then removed separately. Each portion 
is then opened and its contents emptied into a large vessel containing 
2 litres of water or normal saline solution ; the walls of the viscus are 
then washed with tvater or physiological saline so that any parasites 
adherent to the walls are washed into the receiving vessel. The material 
so collected is then passed through a sieve of about 60 meshes to the 



CLINICAL HELMINTHOLOGY 


349 


iach. It may be necessary to invert the sieve from tune to time and 
clear the meab by vvashing it with a jet of water so tliat the washings fall 
back among the original material. When screening is completed the 
volume of fluid is brought up to 4 litres by adding more water or normal 

TABLE IV 

Sheep Worm Burden Pathogemctiy Table 
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1 - — _ 

Host 

Abomasum I 

j 


j I soo 2500 


(1) Hecmonchus contortus ' 

500 1 

1000 


3000-O000 

(2) Ostcrtagia spp 

1 3000 . 

6000 

gooo-is,ooo 

12,000-36,000 

(3) Tnchostrongylus spp | 

1 4000 1 
l_ 

8000 

12,000-20,000 

24 000-48,000 

Small Intestine 

1 

1 


1 1 

1 

(i) Coopena curtif'ei 

1 4000 

8000 

1 12,000-20,000 1 

1 24,000-48,000 

(2) Strongyloidcs papillosus 1 

4000 1 

8000 , 

1 12,000-20 000 

24,000-40,000 

^3) Ntmatodirus spp 

4000 

8000 

12,000-20,000 

24 000-48,000 

(4) Bunostomum tngonoccphalutn ' 

' 50 

100 { 

1 1^0- 2 SO 

300- 6qo 

Large Intestine 

1 


1 

1 


(i) Chabertia oMna 

100 

200 

100- 500 

600- 1,200 

(2) (Esophagostomum ^enulcsuin j 

1 200 

foo 

t)00- 1000 

1200- 2400 

(l) Trirhuris o\is 

200 

400 

1 

600- 1000 

1 1 

1200- 2400 

Larvae of above ^ 

4000 ^ 

8000 1 

12 000-20,000 1 

24.000-48,000 


With Acknowledgements to the Lite Dr D O Moigan 

saline. While this solution is being stiiied vigoiousl> portions are with- 
dra>^n by means of a bulb pipette with a tiumpct-shaped end and dis- 
charged into a 50 C.C. measuring cylinder until 40 c.c. have been withdrawn. 
The worms in this fluid are then counted ^t is found more convenient 
to do this in four lots of 10 c.c. To 250 c.c. of water in a shallow glass 
dish about six inches in diameter and two or three inches deep are added 
10 c.c. of the fluid from the measuring cylinder. The larger worms are 
picked out with a pair of dissecting forceps and the smaller ones sucked 
into a bulb pipette with a wide end. The sediment that /emains in the 
bottom of the glass dish may be transferred to a watch-glass and examined 
under a dissecting microscope in order that any worms which have been 
niissed may be picked out. The number qf worms counted multiplied by 
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ZOO gives the total in the particular portion of the alimentary canal. An 
alternative method is to allow the alimentary contents to settle to the 
bottom of the large vessel, pour off the supernatant fluid and count the 
worms in aliquot parts of the remainder. The total number of worms 
is computed by multiplying the number counted by the factor relating 
the aliquot part to the volume of the sediment. The process adopted is 
carried out with each of the three ligatured portions of the alimentary canal. 

If desired a differential count of the species of worms present may 
be made. Taylor ^1935} described a technique for this differential count. 
After sieving and after removing 40 c.c. for a total count the worms are 
allowed to settle to the bottom of the large vessel ; about 3000 c.c. of 
the supernatant liquid are then decanted. The remainder is agitated 
and small samples withdrawn by the trumpet-ended pipette. These 
are placed on glass microscope slides and covered with a cover-slip. 
The slide is then examined systematically, each worm being identified, 
until 50 worms have been counted. The proportion obtained by this 
differential count is then applied to the total count obtained earlier. For 
the significance of differential worm counts see sheep worm burden 
pathogenicity table on page 349. 
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CHAPTER XVIII 

CLINICAL HiEMATOLOGY 

Red Blood Cell Picture— 'Haemoglobin Estimation — Red Cell C^ount — 
Packed Cell Volume — Erythroc^'tc Indices — StainesJ 'Blood Smear 
White Blood Cell Picture — 1 otal White Cell Count— Differential VThite 
Cell Count — Stained Blood Smear 
Additional Tests — Platelet Count — ^Blood Sedimentation Rate 

With the exception of certain supplementary tests mentioned Itnvards 
the end of this Chapter all the examinations can be carried out if blood 
film and a sample of iinclotted blood is available. Special requirements 
v^ill be mentioned where applicable in dealing with the supplementary 
tests. 

A routine blood examination usually consists of haemoglobin estima- 
tion, red blood cell count, total white cell count and differential white 
cell count. The need for further examinations will be shown either by 
the clinical features of the case or by the findings of the routine blood 
examination. 


RED BLOOD CELL PICTURE 
Ha’^moglobin Estimation 

Tailqvist Method. -This simple test is of use in confi»'ming or 
refuting the presence of anaemia, though it is admittedly not possessed 
of a high degree of accuracy. A drop of blood taken direct from a vein 
or from a sample of unclotted blood is placed on a piece of absorbent 
paper. The colour is compared with a cok^ur series representing loo, 90, 
80 per cent, and so on of which 100 is equivalent to lyS g. of haemoglobin 
per 100 ml. It will be found that with blood from animals the matching 
with colour series prepared for human blood is not perfect. 

Haldanl Method. — Blood haemolysed with water is mixed with coal 
gas and then diluted drop by drop with 'water until a match with a standard 
is achieved. Though the method is sufficienliy accurate for clinical work, 
it is now cliiefly of historical interest because the technique tends to be 
tedious and inconvenient. 

Saiili Method. — ^This method depends on the formation of acid 
haematin by adding 20 c.mm. of blood using a special haemoglobin pipette 
to N/io hydrochloric acid filled to the 20 mark on the graduated Sahli 
tube, following which a standard time of five to ten minutes is allowed 
to elapse and the amount of acidhaematin formed is estimated by comparing 
with known standards, using some form of colorimeter or comparator. 

35 * 
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Alkaline Rsmatin Method. — ^Hamoglobin derivatives are con* 
verted to dkaline hsHnatin by the addition of dilute alkali. 0*05 ml. of 
blood is added to 4*95 ml. of N/io NaOH and heated in a boiling water 
bath for four minutes. The mixture is then cooled and matched in a 
photo-electric colorimeter or visual colorimeter against a known artificial 
standard similarly treated. In lipacmic blood, turbidity may occur but 
this can be dispersed by the addition of one or two drops of liquid 
detergent. 

Photometric ’Methods. — ^Various instAiments are available which 
make it possible to achieve a rapid, easy and accurate estimate of the 
hsemoglobin content of blood. They are chiefly of use in a laboratory 
dealing with latge numbers of samples. An example of this type of instru- 
ment is the M.R.C Photometer which depends on a neutral wedge being 
manipulated to achieve a balanced transmission of light through the 
unknown and the standard. 

Hematocrit Method. — ^This method is discussed on page 355. 

Red Cell Count 

The red cell count (the erythrocyte count) is carried out on blood 
diluted to such an extent that the number of cells can convSniently be 
counted under the microscope. The blood can be diluted by means of a 
micro-pipette or a bulk dilution method can be used. As a general rule 
a dilution of i in 200 is used. 

Dacies’ fluid has been found satisfactory for diluting blood for eiythro- 
cyte counts as it keeps well and preserves the shape of the red cells. The 
fluid is prepared by adding 1 ml. of formalin (40 per cent, formaldehyde) 
to 99 ml. of a 3 per cent, aqueous solution of sodium citrate. 

Strong’s fluid contains i g. sodium citrate, 0-6 g. sodium chloride, 
1*0 ml. formalin and 98 ml. of distilled water. 

Micro-pipette Method of Dilution. — Using the Thoma red count 
pipette shown in Fig. 46 a sample of blood is obtained direct from a free 
flowing capillary puncture or from a well mixed sample of blood containing 
anti-coagulant. The pipette is filled by means of a rubber suction tube. 
Blood is drawn up until it reaches the 05 (0*5) mark on the stem of the 
pipette (if the patient is obviously very anaemic blood may be drawn up 
to the i mark). The blood must not pass the mark and no air bubbles 
must be allowed to enter the pipette. Only the tip of the pipette should 
be held in the blood sample ; any blood on the outside of the pipette 
should be carefully removed by wiping with a clean piece of absorbent 
cloth. The pipette is then filled with the diluting fluid till it reaches the 
loi mark above the bulb of the pipette. The contents of the pipette are 
thoroughly mixed with a twisting or rotating motion for at least three 
minutes. Mixing is assisted by the bead in the bulb of the pipette which 
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is usually coloured red to distinguish the red count pipette from the white 
count (i.e. leucocyte) pipette. Afrer the pipette is filled and its contents 
mixed it will be seen tW the stem of the pipette is filled with diluting 
fluid ; the stem contains i part of diluting fluid and the bulb 0*5 of blood 
in 100 of diluting fluid, that is to say the dilution in the bulb is i in aoo 
(j in too if blood was drawn up to the i mark). Approximately one-thiid 
of the contents of the pipette are now blown out and discarded, the sample 
in the pipette now being ready to transfer to the counting chamber. 

Bulk DiLxmoN Method.— B lood is drawn up into a hemoglobin 
pipette graduated at one mark for 20 c.mm. (0-02 ml.), the same pre> 
cautions as described in the micro-pipette method of avoiding air bubbles 
and of cleaning the outside of the pipette are observed. The contents 
of the pipette are delivered into a tube containing 4 ml. of diluting fluid ; 




Fig. 46. — Thoms PipeUes. 


the pipette is rinsed out by u: awing up the diluting fluid and discharging 
it into the tube. The tube is stoppered and the contents mixed by rotating 
the tube for at least three minutes. The pipette is then filled with the 
diluted blood and used to fill the counting chamber. 

The dilution of blood by this method is i in aoi and so there is an 
error of 0-5 per cent, between values estimated by this method compared 
with those obtained by the micro-pipette method. Tliis minor difference 
can be ignored as other experimental errors in the technique are greater 
and in any case the difference is of no clinical significance. 

Preparation and Filling of the C >1 nting Chamber.— It is essential 
that the coun’ing chamber and the cover-slip are thoroughly clean and 
free from grease. The cover-slip is placed in position on the empty 
chamber so that it rests on the raised bars on either side of the troughs ; 
it should completely cover the ruled area. When the cover-slip is lightly 
pressed on to the chamber over the ruled area not more than six inference 
fringes (Newton’s rings) should appear. The red cell pipette with freshly 
mixed blood from which some of the erythrocyte suspension has beat 
wtpelled is placed with the free end at an angle of approximately 45® to 
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the chamber so that the fluid flows under the cover-slip by capillary 
attraction. The ruled area of the chamber must be completely filled ; 
care must be taken that excess fluid does not run into the troughs and that 
no air bubbles appear under the cover-slip. If any of these faults occur 
the counting chamber must be emptied, it and the cover-glass cleaned 
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Fig. 47 — Ruled areas of IlaiiMocytomcter Slide. 


and dried and the procedure of filling repeated. The counting chamber 
when satisfactorily filled is allowed to stand for three minutes to allow the 
eiythroqrtes to settle. The chamber is placed under the microscope and 
examined with a J-in. objective to ensure that there is an even distribution 
of the cells. 

Counting Procedure. — The cells are counted with the J-in. 
objective. The central area of the counting chamber marked R at its four 
comers and in the centre on Fig. 47 is i sq. mm. and is divided into 25 
squares which in turn arc divided into 16 smaller squares. The area of 
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each of the small squares is of a sq. m. The depth of the counting 
chamber is mm. The squares in the central area of the counting 
chamber are used for the erythroc3rte count and the red cells are counted 
in 5 sets of small squares each containing i6 smaller squares making a 
total of 8o smaller squares in which the red cells are counted. The 
following rules should be observed in counting the cells. If a start is 
made with the top left hand square, those cells which lie within the left 
hand and upper lines should be counted. Cells touching the right hand 
or bottom lines should be excluded from the count in, that square. This 
process is repeated until the required number of squares have been counted. 
In order to attain a reasonable degree of accuracy at least 500 cells must be 
counted. In cases of anaemia to attain this minimum it may be necessary 
to count more squares, when it is probably best to count double the number 
of squares. Alternatively the blood dilution may be limited * o i in 100. 

Calculation. — In the improved Neubauer counting chamber each 
small square— 4 sq. mm. The depth of the counting chamber= 
I'o rnm. The volume represented by one small square— 40*00 c.mm. 
The dilution of the blood is i in 200 (or i in 100), 

Let JV lepresent the number of erythrocytes counted in R small 
squares : 

R 

Then — c.mm. of diluted blood (i in 200) contains N erythrocytes. 

4000 

I c.mm. of undiluted blood contains 

N X X 200 erythrotytes. 

If the number of small squares counted is 80 as suggested and total of 
at least 500 cells were counted in them the formula can be simplified : 

4000 _ 

Nx ^ X200 — A X 10,000 per c.mm. 

80 

Packed Cfll Volume or Hematocrit 

The packed cell volume, percentage corpuscular volume, the corpus- 
cular volume or the hacmatocrit to iL«me all the terms applied by haema- 
tologists to the same measurement is obtained by spinning blood containing 
anticoagulant in a centrifuge. The effect of this is to deposit the red 
blood cells in the lower part of the tube, the white blood cells form a thin 
layer above the red cells and above them is plasma. The anticoagulant 
used for this purpose is that consisting of potassium and ammonium 
oxalate as described in Chapter XIV. 

WiNTROBE Method. — For this method Wintrobe’s hsematocrit tubes 
are used. They hold approximately i ml. of blood are closed at one end 
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and graduated along thdr length in loo mm. divisions. The tubra are 
fiUed from the samples of unclottcd blood by means a Pasteur pipette, 
filling must be achieved without introducing bubbles into the tubes. 

It has been found difficult to achieve an end point beyond which no 
further padking of the erythrocytes will occur. To overcome this difiSculty 
and achieve a technique that can be used uniformly, the tubes have been 
spun at a rate of 3000 revolutions per minute and the time fixed for one 
hour. If large numbers of samples have to be examined this is time 
consuming and tl.e wear and tear on centrifuges becomes a quite serious 
source of expense. Cleaning the Wintrobe tubes is tedious and takes up 
a lot of technician’s time. Inevitably there is a considerable breakage rate. 

Hawkesly Micro-centrifuge. — ^This method depends on using 
capillary tubes which are spun in a high speed centrifuge capable of giving 
12,500 revolutions per minute. The head carries twenty-four tubes and 
the centrifuge is fitted with an automatic timer so that the time of spinning 
is standardised. Five minutes is found sufficient to give consistent results. 

Two types of capillary tubes are available, one is a plain tube for use 
with blood already containing anticoagulant, the other type contains 
anticoagulant in the form of heparin. The second tjrpe of tube is used 
when the sample of blood is being taken direct from capill^ or vene- 
puncture. The tubes fill quite easily by capillary attraction. They are 
discarded after use and the cost of tubes has been found to be less than 
the cost of replacing Wintrobe tubes apart from the saving in labour costs. 

When spinning is completed the tubes are removed from the centrifuge 
and placed in a special reading scale known as the Micro-luematocrit 
reader which allows the packed cell volume to be recorded as a percentage 
and an estimate of the total wliitc cell count can also be obtained. Any 
abnormality of the plasma such as the presence of haemoglobin or bile 
pigment can also be noted. 

Erythrocyte Indices 

When the haemoglobin content of the blood is known, a red cell count 
has been made and the packed cell volume has been determined, it is 
possible to calculate two indices in relation to the red blood cells that may 
be useful in determining the nature of particular cases of anaemia. 

Mean Corpuscular H.^oglobin Concentration. — ^The concentra- 
tion of haemoglobin constitutes the M.C.H.C. It is calculated : — 
•KsnTs/^ Haemoglobin in grams per 100 ml. x 100 
racked cell volume as a percentage 

Mean Corpuscular Volume. — ^The average or mean size of the red 
blood cells constitutes the M.C.V. and is calculated : — 

/• 1* \ Packed cell volume as percentage X 10 

MaC.V. (m cubic microns c/i)= — — — : -f- -2 

Red cell count in millions per c.mm. 
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Examination of Stained Blood Smear 

If anaemia has been detected in the course of estimating the haemoglobin 
content and the red cell count it will be desirable to ascertain if there is 
any evidence of regeneration indicating persistence of bone marrow 
activity. For this purpose the blood smear to be used in the differential 
white count is examined for evidence of young or immature erythrocytes. 
The changes looked for are differences in staining, size and shape. 

An easily recognised sign of regenerative changes is that a proportion 
of the erythrocytes have a bluish tinge (Polychromasia)* or that they have 
a stippled appearance due to purple granules (Punctate basophilia). If 
the demands on regeneration have been prolonged it may be noticed that 
there are considerable differences in the size of the erythrocytes from very 
large to very small (Anisocytosis) similarly there may be noted variation 
in shape (Poikilocytosis). 

Further proof of regeneration can be obtained by making a special 
preparation to demonstrate the presence of rcticuloc3rtes- -see additional 
tests page 360. 


WHITE BLOOD CELL PICTURE 
Total White Clll Coi'nt 

The principles involved in producing a total white cell count are the 
same as those used in making a red cell count. An appropriate dilution 
of the blood is made and in a special slide fitted with a counting chamber 
the number of white blood cells are counted in a pre-determined volume 
of diluted blood. The dilunng fluid recommended for this purpose is 
either made by adding i ml. of a i per cent, solution of gentian violet to 
100 ml. of 2 per cent, acetic acid, or 1 per cent hydrochloric acid can be 
used instead of acetic acid. 

Micro-pipette Method. — Using the white pipette shown in Fig. 46 
blood from a free Rowing capillary puncture or from a well mixed sample 
containing anticoagulant is drawn up to the 05 (0*5) mark. (If leucopenia 
is suspected the blood may be drawn up to the mark i). Precautions in 
regard to air bubbles and subsequent cleaning uf the stem of the pipette 
are the same as when making a red ceu < ount. The pipette is then filled 
with the leucocyte diluting fluid to the 11 mark. The dilution attained 
is I in 20 when 05 mark is used and i in 10 when i mark is used to measure 
the amount of blood. The contents of the pipette are thoroughly mixed 
by a twisting or rotating motion and in the process of mixing the erythro* 
(^tes will become haemolysed. The contents of the stem of the pipette 
are discarded and the counting chamber is filled in the same way as des- 
cribed in doing a red cell coimt. 

Bulk Dilution Method. — Blood from a suitable sample is drawn 
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into a hasmoglobin pipette to the 5 c.mm. (0*05 ml.) mark. Excess blood 
on the stem is removed by wiping and the contents of the pipette are 
discharged into a tube containing 0*95 ml. of diluting fluid. The tube 
is stoppered with a rubber bung and thoroughly mixed for at least three 
minutes. The counting chamber is then filled with the diluted cell 
suspension using a pipette as described for the similar technique for 
counting red blood cells. 

Counting Procedure. — When filled the chamber is examined under 
the |>in. objective of the microscope to make sure that the cells are evenly 
distributed. The chamber is then allowed to stand on the microscope 
for at least three minutes to allow the cells to settle. The squares in the 
four areas marked IV on the diagram of the ruled area shown in Fig. 47. 
are each i sq. mm. in area. All the cells in the i sq. min. areas must be 
counted and at least four squares must be counted, but if less than 120 
cells have been recorded more areas should be counted. 

CALCUtATiON. — Each square has an area of i sq. mm. and a depth of 
0*1 mm. giving a volume of 0"i c.mm. 

Let W=the total number of cells counted in 4 squares 

4 squares— 0*4 c.mm, 

0*4 c.mm. contained IV cells 

W 

1 c.mm. of diluted blood would contain — 

0-4 

But blood was diluted in 20 


I c.mm. of blood contained 


IV X 20 


= JVx so 


An alternative method of calculating the total white cell count is to find 
the average of the total cell content recorded for all squares counted and 
multiply by 200 to give the number of cells per c.mm. Thus 200 cells 
counted in eight squares would give 25x200—5000 cells/c.mm. If the 
total number of cells counted is a multiple of 100, calculation of the per- 
centiles of the various types is facilitated and with the percentage thus 
obtained the absolute figures form the total white count. 


Differential White Cell Count 

In order to obtain a differential white cell count a blood smear is 
required. For this purpose a thoroughly clean dry slide is essential. A 
drop of fresh blood or a drop of recently collected blood containing anti- 
coagulant is placed towards the end of the slide pretty well in the middle. 
Another glass slide is held at an angle to that with the drop of blood and 
drawn towards the blood until it just touches the drop. The second 
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slide is then moved quite briskly along the surface of the first and in 
doing so the blood is pulled out into a thin film. If the comers of one 
end of a slide are cut off, the narrowed end will be found useful to spread 
the film, which will be less than the full width of the slide on which it is 
made. The ” spreader ” slide must be thoroughly cleaned before making 
another film. Tbe smear is allowed to dry in air. (A blood smear made 
by spreading a drop of blood on a slide with a platinum loop is practically 
useless for the purpose of a differential count since the distribution of the 
cells is disturbed and many cells have been damaged so*as to be unrec<%- 
nisable.) 

Staining of Blood Film. — ^Leishman’s stain is probably the most 
useful and convenient for routine staining of blood films. The stain can 
he obtained ready for use. With a teated pipette the prepared slide is 
covered with undiluted stain. The preparation is left for ^ to i minute 
so that the alcohol in the stain fixes the blood film. Distilled water is then 
added to the stain on the slide ; ideally the volume of distilled water should 
be mice the volume of stain used. The diluted stain is left on the slide 
for 5, 10 or 15 minutes, the time being lai^ely governed by the known 
activity of the stain. The stain is then ashed off with distilled water 
and the surface flooded with distilled water for a few seconds until the 
smear appears to have a rose-pink colour. The water is decanted, excess 
moisture removed with blottmg paper and the smear dried in ait. 

Counting Tf.ciiniqui:.- -The slide is scanned with the §-in. objective 
and area selected where the smear is of uniform thickness and evenly 
staining. As a general rule identification and counting is carried out with 
i'..-in. oil immersion objective. 

There are two main methods of cxamhiing the slide. In one, the 
parallel strip methoa, the slide is moved in one direction with the mechani- 
cal stage until the strip of the selected area has been ttaversed. The slide 
is then moved to the side until the next contiguous field is in view. The 
slide IS then moved in the opposite .'irection to that for examining the 
first strip. In this way a series of parallel and contiguous strips are 
examined, the cells identified and counted. At least 200 cells in all must 
be counted. The need for counting of a larger number may be indicated 
by the clinical findings of the case or from evidence acquired while 
counting 200 cells, such as noticeably uneven distribution, an unusual 
preponderance of one type of cell or ihe presence of unusual types of 
cell. 

An alternative method of examining the slide is by the battlement or 
four field meander method. The basis of this method is to examine four 
areas at the edge of ^he smear, the areas being defined by the outline of 
imaginary battlements imposed on the edge of the smear. Fifty cells 
are counted in each of these four areas giving a total of 200 cells. 

The cells can be classified in a number of ways. Elaborate and 
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complicated classifications are of no more help in clinical diagnosis than 
simple classifications and incidentally the former are much more prone 
to errors. The following classification has been formd convenient and 
effective. 

Neutrophils Non-lobulated 
Lobulated 

Eosinophils 

Basophils 

Lymphocytes 

Mono(^tes 

If a lai^e number of blood samples are being examined it is a conveni- 
ence to have a board to which are fitted six counters so that as each cell 
is identified it is recorded on the appropriate machine. Alternatively six 
columns can be drawn on a sheet of paper and each cell recorded in the 
appropriate column. In the case of cells that are numerous it is con- 
venient to make the records in blocks of ten. 

The classification of neutrophils into non-lobulated and lobulated is 
necessarily somewhat arbitrary but is based on the extent to which the 
nucleus has undergone change and is separating into lobules. All 
neutrophils in which the nucleus is divided into segments although the 
segments are joined by threads or bands are classified as lobulated. The 
purpose of the classification is that the non-lobulated neutrophils are 
young or immature cells, while the lobulated neutrophils are older or 
mature cells. Non-lobulated neutrophils do not usually exceed 4 to 5 per 
cent, of the differential count ; if they exceed 7 per cent, there has been 
some stimulus to neutrophil production. 

The characteristics of the various forms of white blood cells are shown 
in the coloured frontispiece. 

Addhional Tests 

SuPRA-viTAL Staining for Reticulocytes. — ^The technique employed 
in this test is to apply the blood to the surface of a slide on which there 
is a dry film of the appropriate stain. The slides are prepared for this 
purpose by spreading a drop of a saturated solution of brilliant cresyl 
blue in absolute alcohol on the slide in the same way as a blood film would 
be made. An even film of stain is essential. The stain is allowed to dry 
and a supply of such prepared slides can be stored for use when required. 
A drop of fresh blood from capillary puncture or vene-puncture is placed 
on the middle of the prepared slide. A cover-slip is placed on the blood 
and the preparation allowed to sit for at least fifteen minutes. The cover- 
slip is now slid off the slide dra^^g the blood out into a tlun smear. 
The smear is dried quickly in warm air. The preparation can then be 
counterstained with Irishman’s stain (see p. 359). Under the microscope 
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the Feticuloc3rte8 are seen as orange-coloured corpuscles containing a 
purple network. 

Clotting Time 

Blood clotting time or coagulation time may be increased by a variety 
of factors of which perhaps the outstanding is the toxic action of the rat 
poisons of the warfarin type. The basis of the test employed is that blood 
from a freshly made puncture is drawn into glass capillary tubes lo-ia 
inches long and approximately 1 mm. external diameter. One end of 
the tube is plugged with any suitable substance — ^plasticine does quite 
well. The tube is stood upright in water, the temperature of which is 
naaintained at between 37° and 40° C. Starting after half-a-minute a small 
piece of the tube is broken oiF. This is repeated every half minute until 
breaking the tube reveals a thread of fibrin. While this test is obviously 
of limited accuracy it can show whether the clotting time is say 2-4 
minutes or prolonged to 15-20 minutes. 

Platelet Count 

Platelet or thromboc3rte counts arc not of much value in clinical 
diagnosis ; they are of value in the investigation of the nature of disease 
processes. The technique involved is rather tricky and this may explain 
the contradictory statements made by different authors as to tlie presence 
of a thrombocytopenia in certain diseases of the domesticated animals. 

Blood .Sedimentation Rate 

The term blood sedimentation rate implies the rate at which the red 
blood cells sink when a sample of blood containing anticoagulant is 
allowed to stand. Here then is another example of double nomenclature 
for the terms Blood Sedimentation Rate (B.S.R.) and Erythrocyte Sedi- 
mentation Rate (E.S.R.) are both applied to the same measurement. 

The hiematocrit tubes of Wintrobe are suitable for this test. They 
are loaded with blood containing anticoagulant within three hours of its 
being obtained from the patient. The tube is set upright in a stand and 
the fall in erythrocytes measured after a standard time which may be fixed 
at one hour. 
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Introduction 

Clinical laboratory methods are used to assist in diagnosis and differential 
diagnosis of cases of illness in individual animals, but they are also of 
value in the investigation of disease problems affecting groups of animals. 
In acute conditions the information obtainable by laboratory investigation 
may well be available too late to influence any decision as to how the 
individual sick animal should be treated, and the decision to treat must 
be taken on the clinical evidence alone. However it may be of considerable 
value in regard to future policy to know the status of a group of animals 
and laboratory investigations while not helping the individual sick animal 
may provide information that will be of material help to any of its fellows 
when afflicted with the same malady. In less acute conditions an assess- 
ment of the group status may give a much clearer picture than would be 
obtained by studying one animal and a group study may provide the 
information required to solve a diagnostic problem. 

It cannot be too strongly emphasised that clinical laboratory methods 
are aids to diagnosis and are not short cuts to diagnosis, a comment that 
also applies to X-ray examinations and electrocardiograph investigations. 

362 
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This in effect means that the results of laboratory investigations must be 
interpreted in conjunction with a consideration of the clinical findings. 
These are available for before contemplating the use of clinical laboratory 
methods as aids to diagnosis the clinician will have made a thorough 
clinical examination including the collection of all relevant history. It 
is in the light of the evidence thus obtained that the clinician has decided 
to make use of laboratory investigation. It may be he wishes to decide 
between two possibilities, or he may wish to ascertain the significance of 
a particular piece of clinical evidence with a view to 'deciding the next 
steps necessary in the clinical investigation. In regard to group problems 
the history of the incident in all its aspects is often of vital significance. 

Clinical laboratory methods may reveal deviations from the normal, 
but very often the abnormality thus shown has no specific diagnostic 
significance. Thus the demonstration of protein in urine does nothing 
more than indicate the existence of an abnormality in the urinary system ; 
by itself it neither indicates where the abnormality is situated nor how 
severe it may be. Similarly, a sharp increase in the total number of white 
blood cells with a definite increase in the percentage of neutrophils and 
the proportion of non-lobulated neutrophils suggests the presence of a 
reaction to an invasive bacterium, but gives no indication of the site or 
severity of the lesion. A mild degree of ketosis develops in a relatively 
short time in a ruminant that is not taking food. This can be demon- 
strated by testing milk or urine, but the question then arises: Is the ketosis 
thus demonstrated primary or secondary and is it in effect what might be 
termed a starvation ketosis? The history and clinical signs may provide 
the answer but the laboratory alone certainly cannot do so. 

In assessing the results of laboiatory investigations it is necessary to 
appicciatc that there are qui*e considerable biological variations in normal 
animals and these variations must be considered before assuming that a 
certain measurement is significant of abnormality. 

In normal cattle there is a quite considerable diurnal variation in 
temperature, but under certain conditions such as late pregnancy or hot 
stuffy buildings the temperature may be very appreciably above the 
accepted normal range. The normal blood calcium in the domesticated 
animals is usually stated as being in the range 9-1 1 mgs./ioo ml. but 
nobody is going to suggest that a figure of 8-5 is of grave significance. 
Where the variation between the maximum and minimum of the majority 
of normal animals is small as in the figures for blood calcium it is quite 
satisfactory to give a range, but in other biological measurements it is 
found more informative and therefore more satisfactory to state a mean 
and give the standaid deviation around that mean. This method is 
particularly applicable to blood counts but could with advantage be used 
more frequently to describe biochemical findings. The standard deviation 
(S.D.) is expressed as a figure + or — the mean. Thus the total white cell 
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count in thousands in the dog as shown in Table V is ii‘3d:3*3 (see p. 378). 
The figure for a very considerable proportion of dogs will fall within the 
range of 8*0 and 14*6, i.e. appl3ring one standard deviation. All but a few 
very exceptional animals will fall within the range 4*7- 17*9, i.e, applying two 
standard deviations. The extreme range to cover all possible individual 
idiosyncrasies would be 1*4 to 22*2, Le. applying three standard deviations. 
A total white count of 1400 cells would undoubtedly be regarded by many 
as indicating a leucopoenia and one of 22,200 as indicating a leucocytosis. 
The interpretation of such counts on a purely mathematical basis can 
obviously lead to absurdities, but if the total count is considered in relation 
to the history and clinical signs on the one hand and the distribution of 
the white cells as shown by the differential count it will become possible 
in many cases to arrive at the correct interpretation. 

Finally it is well to remember that in the case of an anomalous labora- 
tory result this can be checked. A second sample from the animal may 
reveal that a temporary abnormality has gone. A repeat of the laboratory 
process may show up an unsuspected error in technique which may have 
been human or mechanical in origin. 


PAKT I 

CLINICAL CHEMISTRY 
ITkine Analysis 

The type of case in which urine analysis is likely to provide assistance 
in dh^osis is best appreciated if it is realised that the abnormalities 
demonstrated by urine analysis fall into two main categories (1) pre-renal 
and (a) renal and post-renal ; changes in specific gravity and reaction 
occurring in both categories. 

Urinary abnormalities can then be classified. 

Pre-renal Renal and Post-renal 

Bile Pigment 
Bile Salts 
Blood Pigment 
Sugar 

Ketone Bodies 
Indican 


Changes in 

Specific Gravity and Reaction 


Protein 

Blood 

Deposits 
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As 8 gNMral rule unless the clinical evidence points strongly to some 
particular condition it is wise to subject samples of urine to a complete 
methodical examination for the abnormalities mentioned in the classifi- 
cation given above. The results then obtained permit the fullest use to 
be made of urine analy^s as an aid to differential diagnosis. 

Specific Gravity.— The specific gravity of the urine in a normal 
animal is subject to considerable variations according to the balance 
between fluid intake and the water needs of the body. The range and 
approximate average figure for normal animals of the v.!(riou8 species are 
as follows : — 

Horse 1*020-1*050 average 1.035 
Cattle 1*005-1*040 average 1*015 
Pig 1*005-1*025 average 1*020 
Dog 1*015-1*045 average 1*020 

The specific gravity of urine is increased in any condition l'‘ading to 
dehydration. It is increased when the molecular concentration of the 
urine is increased as occuis in diabetes mellitus in the dog when owing 
to the presence of sugar in the urine the specific gravity may be as high 
as 1*060 or even higher. The specific gravity is decreased when the 
kidne]rs have lost the power of concentrating urine as is the case in chronic 
interstitial nephritis in dogs. The specific gravity is very low in diabetes 
insipidus in horses, a form of polyuria apparently related to impairment 
of pituitary function. 

Reaction. — For ordinary chnical purposes testing of the reaction of 
urine with litmus paper is sufficient. The reaction may be more accurately 
determined by means of colour indicators designed to give an indication 
of the pH of the uriiie. In cattle the pH of normal urine is between 7*5 
and 8*0 ; in dogs it is between 6*0 and 7*0. In relation to litmus the urine 
of the domestic animals gives the following reactions. In normal herbi- 
vorous animals the urine is alkaline, but in dairy cows with a liberal water 
supply the urine may be veiy dilute aiid amphoteric to litmus ; in omni- 
vorous animals such as the pig the reaction depends on the character of 
the diet ; in carnivorous animals, e.g. dog and cat, the urine is acid. 

In herbivorous animals in fever and following abstinence from food 
for more than a few hours the urine tends to become acid. In acute 
nephritis in all animals the wine shows an increase in acidity. In 
diseases associated with a definite measure of ketosis the urine becomes 
increasingly acid in reaction. In chronic interstitial nephritis in the dog 
the urine may be so dilute that it is amphoteric to litmus. In cystitis in 
dogs with bacterial decomposition of the urine the reaction may be 
markedly alkaline. 

Protein. — ^Protein in urine must be renal or post-renal in origin 
The problem for the clinician is to assess the significance of proteinuria. 
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If as ought to be the case the sample of urine has been obtained as a result 
of the findings of a clinical examination the clinician is in a position to 
interpret the presence of proteinuria and his interpretation may be greatly 
assisted if as a result of finding proteinuria an examination for deposits 
has been made. The relationship of proteinuria to renal disease has been 
discussed in Chapter VI and mention was made there of transient 
proteinuria associated with fairly severe febrile reactions. 

Bile Pigaients. — ^It is only in urine from dogs and cats that tests for 
bile pigments have been found reliable. In urine from herbivorous 
animals the presence of other pigments confuses the reaction. 

Small traces of bile pigment are foun^ quite frequently in the urine 
of normal dogs. 

A test for bile pigment in urine is useful in confirming a clinical sus- 
picion of jaundice, but should only be regarded as doing so when the result 
of the test is definitely positive. 

Bile Salts. — A positive reaction to Hay's sulphur test in conjunction 
with a positive reaction to a test for bile pigment can be accepted as 
definite evidence of the presence of bile in urine. (It is necessary to 
mention again that synthetic detergents used for cleaning the bottle used 
for the urine sample can give a false positive to Hay’s test). 

Blood Pigment and Blood. — ^When a positive test for blood pigment 
is obtained it is necessary to determine whether the condition is one of 
haemoglobinuria or hsematuria. If haemoglobinuria, the urine remains 
uniformly discoloured, whereas if huematuria, a sediment settles out of 
the urine. If the amount of blood is considerable the sediment of red 
blood cells is obvious, but if the amount of blood is small it will be neces- 
sary to spin some of the urine in a centrifuge tube and examine the deposit. 
If the condition is one of hsemoglobinuria the source is pre-natal ; if 
hsematuria the source is renal or post-renal. 

In the disease known as paralytic equine myohaemoglobinuria (Azo- 
turia) the urine contains myohsemoglobin (muscle pigment) which gives 
a positive reaction to tests for haemoglobin. 

Sugar. — ^The presence of glucose in urine usually indicates that the 
renal threshold for glucose has been exceeded, thereby indicating an 
abnormally high blood sugar. In the case of lactating animals a certain 
amount of lactose may be absorbed into the blood stream and excreted in 
the urine. This is a reducing substance that can be distinguished 
from glucose by the “ clinistix ” test or by the fermentation test with 
yeast. 

In diabetes mellittis in the dog the urine usually contains ketones as 
well as glucose. If no ketones are present in dog’s urine containing 
glucose it is necessary to investigate the case further before accepting a 
diagnosis of diabetes mellitus. A second sample of urine should be 
obtained after at least a twenty-four hour interval. If that is still positive 
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for glucose, the presence of a transient glycosuria can be excluded* Then 
a blood sugar estimation should be carried out to establish that the glyco- 
suria is due to a hyperglycaemia. In a very small proportion of dogs the 
renal threshold for glucose appears to be unusually low and if the dog has 
been on a diet with a high proportion of sugar this is reflected by the 
appearance of glucose in the urine* Fasting for twenty-four hours will 
in these cases lead to a disappearance of glucose from the urine. In these 
cases ketones are not present in the urine. 

The presence of sugar in the urine has been noted* In cases of pulpy 
kidney and enterotoxa^mia in sheep. Whether this is of any diagnostic 
significance is uncertain, but it would not be a very convenient or practical 
procedure to attempt to use this obscr\'ation as an aid to diagnosis of this 
disease in the held. 

Indican. — In herbivorous animals indican is normally present in the 
urine in considerable quantities. A number of compounds are formed 
in the gut by bacterial action, e.g, indol is formed as a result of the putre- 
faction of protein ; this process is active in the alimentary canal of horses, 
cattle, sheep and other herbivores. These compounds are absorbed to 
some extent and arc conjugated in the liver and then excreted in the urine, 
indol being excreted as indican. Indican is only present in the urine of a 
normal dog as the very slightest of traces. Definite quantities of indican 
in dog’s urine are usually found to be associated with intestinal stasis or 
more commonly with putrefaction of the intestinal contents. 

Ketones. — In dogs ketonuria is an index of deficient carbohydrate 
intake or faulty carbohydrate metabolism leading to imperfect oxidation 
of fats and the consequent presence in the circulation of the lower fatty 
acids, beta-hydroxybutyric acid, diacetic acid and acetone. In diabetes 
niellitus in dogs the urine is found to contain gIuco.se and ketone bodies ; 
there is probably no other disease of dogs in which glycosuria and ketonuria 
are both present. 

Ketosis is encountered in dogs as a post-operative phenomenon 
associated with liver damage and was more prone to occur when anses- 
thetics containing a halogen compound were in common use. 

In cattle an increase in blood ketones is a feature of the metabolic 
disturbance or disturbances commonly referred to as ketosis. The cause 
of this disease or group of diseases is not completely understood and the 
name ketosis is descriptive of part of the clinical syndrome which includes 
loss of appetite, suspension of rumination, constipation, loss of milk 
yield and progressive loss of condition. As the ketone bodies in milk 
more nearly approximate the blood ketone level, tests for ketones are most 
satisfactory when applied to milk than urine in which ketones are con- 
centrated and may greatly exceed the blood level. 

A mild degree of ketosis develops in cattle when food is withheld or 
refused, thus ketosis is found in cases of displaced abomasum. In sheep 
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ketosis is encountered in pregnancy toxaemia, in starvation lOid conditions 
in which there is a rapid loss of bodily condition. 

Gltcuronic Acid. — ^The test for glycuronic acid in urine is an example 
of a test that can be used to determine the efficiency of one function of the 
liver. This is the power of the liver to conjugate toxic substances as 
glycuronates which are excreted in the urine. 

In herbivorous animals there are normally large amounts of glycuron- 
ates in the urine, presumably as a result of the conjugation of substance 
absorbed from tlie gut, where bacterial activity is an essential feature of 
cellulose digestion. 

In dogs glycuronates are not normally present in the urine, but if the 
animal is given a drug like aspirin by mouth or camphor in oil by intra- 
muscular injection, the aspirin or camphor is conjugated in the liver as a 
glycuronate and excreted in the urine. The absence of glycuronates in 
the urine after the administration of aspirin or camphor would indicate 
suppression of this liver function. Unfortunately as long as even a small 
amount of liver tissue continues to function glycuronates are formed. 
So like some other liver function tests this one has not been found of much 
practical value. 


Blood Analyses 

As far as the individual animal is concerned blood analysis with a 
view to estimating the proportion of particular compounds is largely 
confined to estimations of sugar, urea, bilirubin and transaminase and it 
is in the dog that these quantitative estimations have proved of most 
assistance in diagnosis. 

In cattle and sheep calcium and magnesium estimations are unlikely 
to be of any value in regard to the individual affected animal as treatment 
to be effective must be applied immediately, so the clinician cannot await 
the outcome of a blood analysis. On the other hand it may be of great 
help to the clinician to know the calcium and magnesium status of the 
animals in a herd and so he may take blood samples with a view to deter- 
mining the blood levels of these mineral elements with a view to guiding 
him in regard to future cases. 

The significance of blood analyses will now be discussed in detail in 
relation to the elements mentioned in Chapter XV. 

Sugar. — In dogs the blood sugar level normally lies within the range 
of 80-100 mg./ioo ml. The renal threshold for glucose in the dog is of 
the order of 175 mg./ioo ml. of blood with an individual variation of 
approximately 15 mg. above and below that figure. 

If sugar and ketones are found in a dc^’s urine and the urine has been 
examined because the clinical examination has suggested the possibility 
of diabetes mellitus there is little need to carry out a blood sugar estimation 
for diagnostic purposes. It is, however, interest to know the blood 
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sugar level in these cases and even after fasting for twaity>four hours the 
blood sugar still renuiins phenomenal^ high, levels of upwards of 200 mg. 
being quite common and jSgures of over 400 mg. are not rare. 

If sugar alone is found in a dog’s urine and a second sample confirms 
the presence of sugar without ketones it will be necessary to eliminate the 
possibility of the case being one of renal glycosuria resulting from a low 
renal threshold for sugar. 

Hypoglycsemia appears to be an exceedingly rare condition in dogs. 
It is a waste of time to carry out a blood sugar estimation on a dog to 
determine the existence of hyperglycsemia unless its' possible presence 
has been established by the demonstration of glycosuria. 

In cattle and sheep the blood sugar level normally shows wide vari- 
ations generally falling within the range 40-80 mg./ioo ml. 

filood sugar estimation on a single isolated sample of blood from cattle 
or sheep is of no value in diagnosis. 

In very young baby pigs hypoglycsemia develops very rapidly if the 
pigs are not receiving sufficient milk, the condition being aggravated by 
an unduly cold environment. As a general rule the circumstances involving 
the litter of piglets suggest the nature of the condition and a blood analysis 
is not necessary. 

Urea. — ^Blood urea estimations are usually restricted to dogs and much 
less frequently cats. As the blood urea level is an accurate yard-stick of 
renal function, blood urea estimations are employed to confirm or refute 
a tentative clinical diagnosis of nephritis. The blood urea figure is also 
of value in formulating a prognosis in cases of nephritis. 

The normal blood urea in dogs falls within the range of 15-40 
mg./ioo ml. In nephritis there is usually a marked increase in the 
blood urea to a figme in excess of 120-150 mg./ioo ml. In more severe 
cases the figure may be wdthin the range of 200-300 mg./ioo ml. or 
even more. 

Prognosis must be in part at least assessed on the dog’s general con- 
dition, but as a guide to prognosis it may be said that betw'een aoo and 
300 mg./ioo ml. the progno^ is doubtful and if substantially above 
300 mg./ioo ml. the prognoas is quite hopeless. 

It must be appreciated that factors other than renal disease may cause 
alterations in the blood urea levels. Thus intestinal obstruction, dehydra- 
tion due to vomiting and dehydration due to profuse diarrhcea may cause 
an increase in the blood urea level. Aa a rule in these cases the blood 
urea does not exceed 100 mg./ioo ml. but exceptional cases have been 
encountered where the blood urea was as high as 150 mg./ioo ml. Only 
a limited 4tudy of blood urea levels has so far been made in the other 
qiecies of domesticated animals. These suggest that with the exception 
of ruminants the normal blood urea levels fall within a range comparable 
to that in d<^. 


aA 
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Caixium. — the domesticated animals the blood calcium level 
nonnally falls 'within the range of 9-11 mg./iooml. Milk fever in cows 
and lambing sickness in ewes are associated with a precipitate fall in 
blood calcium to a figure as low as 3*5 mg./ioo ml. 

When the response to normal therapy for these diseases by the injection 
of soluble calcium salts proves unsatisfactory it will be found useful to 
ha've a blood anal)rsis done to determine the levels of calcium, magnesium 
and inorganic phosphate. Such an investigation becomes of greater 
value if it can bti carried out on a series of cases in the herd or flock 
concerned. The results may serve as a guide to the clinician in his choice 
of therapy. 

In bitches suckling a litter of puppies, there may develop an acute 
hypocalcsemia manifested by signs of intense nervous excitement. The 
condition can usually be identified by the circumstances of onset and the 
clinical picture, but if desired can be confirmed by the demonstration of a 
very low blood calcium figure. 

Magnesium. — It is principally in cattle and sheep that reductions in 
blood magnesium are responsible for acute and frequently rapidly fatal 
illness. 

In ruminants the blood magnesium normally falls within the range of 
2’5±0’5 mg./ioo ml. In acute magnesium deficiency the figure may 
drop to as low as 0*5 mg./ioo ml. As a rule it is found that HI the animals 
at risk are showing a greater or lesser reduction in blood magnesium. It 
is then useful to determine the blood magnesium status of the herd or 
flock and this can be done by taking blood from a representative sample 
of the animals. 

A condition of low blood magnesium occurs in calves, the clinically 
affected animals showing signs of acute nervous excitement, convulsions 
and death. In this instance, too, the position can be assessed by taking 
blood samples from those animals exposed to a regime identical with that 
experienced by the animals that have died. 

Inorganic Phosphates. — In association with disturbances of blood 
calcium and blood magnesium depression of the inorganic blood phosphate 
levels have been demonstrated. When circumstances have suggested the 
need for an enquiry as to the calcium and magnesium status of the animals 
involved, it is probably wise to extend the enquiry to include the inorganic 
phosphate level. 

In cattle the normal blood level for inorganic phosphate is 2*5-9 mg./ 
100 ml. 

Bilirubin. — Conjugated bilirubin (cholebilirubin) is normally excreted 
from the healthy liver cells. If the passage of bile is obstructed conjugated 
bilirubin cannot pass on to the duodenum. It then appears in the plasma 
and is subsequently excreted in the urine. An immediate direct Van den 
Reigh test then indicates the presence of conjugated bilirubin in the blood. 
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suggesting the ^cistence of obstructive jaundice, which the clinirann may 
already suspect from the clinical evidence presented 

Bilirubin formed from the breakdown of haemoglobin {i.e. haemo- 
bilirubin) does not give a direct reaction to the Van den Beigh test. If 
the serum proteins are precipitated with alcohol, bilirubin dissolves in the 
supcmatent fluid, and the addition of the diazo reagent produces a colour 
reaction known as the indirect reaction. A positive indirect Van den 
Betgh test does not distinguish between bilirubin (haemobilirubin) and 
conjugated bilirubin (cholebilirubin) if both should ^ present in the 
serum. As bilirubin is alwa3rs present in serum albeit in small amounts 
the indirect test is of limited value and if both bilirubin and conjugated 
bilirubin are present a positive result may be quite confusing. For these 
reasons the Van den Bergh test has been found to be of no value in 
attempting to differentiate the various forms of toxic and infective jaundice 
but the direct test may be of help in confirming the presence of obstructive 
jaundice. 

Quantitative Van den Besgh Test. — ^The scrum of normal dogs 
has been found to contain 0‘i mg. of bilirubin per loo ml. A mild 
degree of jaundice just recognisable by inspection of the sclera gives 
a bilirubin figure of 0*5 mg./ 100 ml. Severe jaundice with intense 
pigmentation of the visible membranes may give a figure as high as 
7*0 mg./ioo ml. 

This method of expressing the results in terms of mg./ioo ml. is more 
satisfactory than that of arbitrary figures quoted as an icteric index. 

The quantitative Van den Bergh test is of little value in differential 
diagnosis of the cause of jaundice, but it does provide a measurement of 
the progress of a case of jaundice. 

Transaminase. — Normally there is present in the blood demonstrable 
quantities of the two forms of transaminase, glutamic-pyruvic transaminase 
(G.P.T.) and glutamic-oxalo-acetic transaminase (G.O.T.). When tissue 
cells rich in these two substances are damaged there is an increased 
liberation of them into the blood stream and this can be measured by 
estimating the tr ansami nase levels. The two tissues in which this reaction 
is most marked are liver and heart muscle. 

When liver cells are damaged both glutamic-pyruvic transaminase 
(G.P.T.) and glutamic-oxalo-acetic transaminase (G.O.T.) blood levels 
increase ; the increase in level of G.P.T. is much greater than that of 
G.O.T. When heart muscle is damaged the increase in G.O.T. level is 
greater than that of G.P.T. 

Studies of transaminase levels has shown that their estimation is of 
some value in the differential diagnosis of liver disease. There are, 
however, limitations. The most marked rises occur in cases where the 
liver damage is recent and severe, as, for instance, in acute toxic or 
infective jaundice. When the hver damage is old standing but not 
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progreanve the blood transaminase levels may drop to within the normal 
range. If the Ihrer damage is onty slowly progressive the increase in 
blood transaminase level may not be of an order that is significant. 

The normal transaminase levels in a limited number of normal dogs 
have been found to be of the following order : Glutamic-pyruvic transa- 
minase (G.P.T.) 53 ±13 units per 100 ml. and Glutamic-oxalo-acetic 
transaminase (G.O.T.) 49±i7 units per 100 ml. 

In cases of proven acute liver damage figures obtained were; 
Glutamic-pyruvk; transaminase up to 800 units per 100 ml. and Glutamic- 
mcalo-acetic transaminase up to 520 units per 100 ml. In a limited series 
of estimations in other species of domesticated animals the transaminase 
levels have been found to lie within a much wider range than those given 
for dogs. 

The value of transaminase estimations as an aid to diagnosis of 
myocardial damage in the domesticated animals has not yet been 
established. 

Copper. — Studies of the copper status for the purposes of diagnosis 
may be required in cattle and sheep. It is extremely doubtful if blood 
copper estimation on a sample from one animal is of any validity in 
differential diagnosis as blood copper values in normal animals are subject 
to very wide variations. If there are a number of animals of the same age 
and type exposed to the same environmental conditions, samples taken 
from all the animals or a representative sample of the whole group may 
give an indication of the copper status of the group. In assessing the 
significance of blood copper estimations from such a group sample it is 
necessary to consider the extent to which the individual samples show 
scatter over the normal range. It is only if the samples show a consistently 
low figure that the results can be assessed as being significant. 

Liver biopsy samples give a more accurate indication of the copper 
status of a group of animals. In assessing the significance of copper 
estimations on liver biopsy specimens it is as important as with blood 
samples to consider the range of the results. 

Blood copper values in normal cattle fall within the range of 0*08 to 
0*12 mg./ioo ml. and in sheep 0*07 to 0*12 mg./ioo ml. 

Liver copper values in normal cattle are upwards of 100 p.p.m. D.M. 
and in sheep upwards of 200 p.p.m. D.M. In cattle in copper deficient^ 
the liver values may be as low as 5 p.p.m. D.M., and in sheep 25 p.p.m. 
D.M. or even lower. 

Cobalt. — Since blood cobalt estimations are of doubtful value in the 
clinical diagnosis of cobalt deficiency other methods must be used. These 
£fdl into two categories soil and herbage analysis and test therapy. 

Samples of soil can be taken at any time of the year. Each sample 
should consist of two pounds of soil. If the soil appears to be very variable 
it is wise to take several samnles to provide a representative cross section 
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of the area. The analyais should consist not only of an estimate of the 
cobalt content of the soil but also of a general soil analysis that will indicate 
any factor preventing the cobalt being available to the plants, such as a 
high calcium carbonate content with a high pH value. 

Herbage samples should be taken at the period of maximum growth. 
In Great Britain that is usually in the months of May, June and July. 
Autumn and ivinter samples do not give an accurate picture of the cobalt 
status of the herbage. The herbage sample must be fully representative 
since plants vary considerably in their ability to take up cobalt from the 
soil. If necessary separate samples of different types of herbage may be 
taken for analysis. 

S(^ and herbage analyses for cobalt content are carried out in 
laboratories specialising in this class of work. 

If resort is made to test therapy it should be carried out by adminis- 
tering a massive dose such as 0*5-1 g. of a soluble cobalt salt in aqueous 
solution by mouth. If at all possible some animals should be left undosed 
as controls. These can be dosed at a later date if those dosed first show 
a clear cut response to cobalt therapy. If at the end of a month the results 
are equivocal, those dosed should receive a second dose while the control 
animals are still left undosed. 


Fjfcbs 

Pancreatic Deficiency in Dogs.— The existence of pancreatic 
deficiency as distinct from deficiency of the secretion of the cell islets of 
Langerhans leading to diabetes mellitus, will have been suggested by a 
clinical history of a dog that in spite of a voracious appetite is in poor 
bodily condition and is passing very bulky, soft but formed, evil-smelling 
faeces. In some cases it will be possible by naked eye examination to 
detect the presence of globules of unemulsified fat. If necessary an 
examiiution for fat globules may bt made microscopically when examining 
a smear of faeces under the microscope to see whether the muscle fibres 
in the diet have been digested. 

In the majority of normal dogs the faecal emulsion will digest the 
•photographic emulsion in dilutions of i in 500 to i in 1000. It is, however, 
found that the trypsin content of the faeces varies very considerably. If 
there is no evidence of undigested fat in the faeces and the muscle fibres in 
the faeces appear to have been digested, a low trypsin content, as shown by 
digestion of a dilution not higher than i in 100, should be regarded as 
indicating the need to examine furtlier samples of faeces for their trypsin 
content. 


Toxicological iNVEsriGATioNS 

Lead. — ^I n the living animal suspected of suffering from lead poisoning, 
blood and fseces may be examined for their lead content. For this 
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purpose a sample of unclotted blood is required and it is desirable to 
furnish the laboratory with at least 30 mL of blood, and i to a ounces 
of faeces. 

Blood levels of lead in normal animals are found to be less than 0'25 
p.p.m. and faecal levels less than 35 p.p.m. The relationship between 
blood levels and faecal levels is dependent on whether a single large dose 
of lead has been ingested or whether ingestion has continued over a period 
of time. If a single does has been ingested the blood level will rise and 
remain elevated,’ while the faecal level at first high may drop as the lead is 
excreted from the alimentary canal. If successive doses have been ingested 
the blood level is elevated and the faecal level remains high until ingestion 
ceases and the lead is excreted. 

If the blood level of lead is substantially above 0*25 p.p.m. this can be 
taken as indicating the possibility of lead poisoning. If the faecal levels 
are high, such as 100 p.p.m. or even much more this adds force to the 
chemical diagnosis, but low faecal figures do not refute the evidence of an 
increased blood level of lead. 

In the case of dead animals, kidney is the best tissue for analysis and 
if the lead content exceeds 25 p.p.m. this is indicative of lead poisoning, 
and in regard to liver 20 p.p.m. of lead. 

At all times endeavours should be made to find the source of lead and 
confirm its existence by chemical analysis. 

Fluorine. — ^The clinical manifestations of fluorosis arc (i) the dental 
lesions and (ii) bone and joint fluorosis causing lameness. 

The lesions of dental fluorosis develop in those permanent teeth formed 
and erupted during a period when excess of fluorine compounds have 
been ingested. Bone and joint fluorosis develops in animals ingesting a 
fairly high concentration of fluorine compounds, frequently developing 
within four weeks of the animals going into a contaminated pasture. 

In normal ruminants the fluorine content of urine does not exceed 
5 p.p.m. ; a figure of over 10 p.p.m. indicates that the animal has ingested 
a greater quantity of fluorine than is normal and is in consequence 
excreting fluorine in the urine. There is an indeterminate zone between 
5 and 10 p.p.m. of fluorine in urine. 

In regard to dental fluorosis the ingestion of the fluorine compounds 
causing them occurred months before they became manifest, so the 
urinary flourine may have no relevance to dental lesions. 

In regard to bone and joint fluorosis if the animals are still going on 
the contaminated pasture that caused the lesions it is to be expected that 
the uriiuuy fluorine would be high, possibly 20-40 p.p.m. 

It must be emphasised that adult cattle with a urinary fluorine content 
greatly in excess of 10 p.p.m. have been found to be and to remain in 
perfect health. 

While the lesions of a dental fluorosis are sufficiently characteriMic to 
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suggest a tentative dii^osis, those of bone and joint fluorosis are not ; 
indeed the lameness closely resembles that associated with aphosphorosis. 

It is therefore necessary to seek confirmation of the absorption and 
storage of fluorine compounds. In the living animal this can be done by 
removing the last segment of the tail for the purpose of fluorine analysis. 
The value of this method was investigated in twenty cattle known to be 
suflFering from fluorosis. In these animals teeth and other bones were 
analysed for fluorine content and it was shown that the last segment of 
the tail gave an adequate indication of the fluorine status. 

In the case of possible litigation it may be necessary to sacrifice one 
of the affected animals in order to obtain teeth bone and other tissues for 
fluorine analysis. 

In normal animals the fluorine content of teeth and bone is of the 
order of several hundred parts per million, usually below 500 p.p.m. In 
affected animals the fluorine content is upwards of 1000 p.p.m. frequently 
within the range of 2000-3000 p.p.m. or higher. 

Herbage analyses are useful as a means of establishing the source of 
fluorine. The degree of contamination varies very considerably and so 
imdue significance should not be placed on the fluorine content of an 
isolated sample of herbage. Continued ingestion for many weeks of 
herbage containing more than 25 p.p.m. of fluorine compounds will cause 
bone and joint fluorosis, the length of time reducing as the concentration 
rises. 

Continued ingestion of less contaminated herbage will cause dental 
fluorosis in adolescent animals during the period their permanent teeth 
are being formed. 

Organo-Phosphorus Compounds. — The laboratory carrying out the 
cholinesterase estimation will usually advise on the significance of their 
findings. The findings are expressed in terms of the extent to which 
acetyl choline is converted to acetic acid stated as a percentage. In normal 
animals the percentage conversion rate is 75. In organo-phosphorus 
poisoning the percentage conversion is reduced to as little as 30. 

It may well be that this estimate of cholinesterase actiinty is not a 
■specific test for organo-phosphorus poisoning, but if taken in conjunction 
with history and clinical evidence it is a useful piece of confirmatory 
evidence. The degree to which cholinesterase artivitv is depressed forms 
some guide to prognosis and the need for urgent antidotal therapy. 

Bracken.— In bracken poisoning in horses the blood thiamine level is 
depressed from a normal level of about 8-5 fig/ 100 ml. to 3*5 fig/ 100 ml. 
(Evans 1951). 
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In bracken poisoning in cattle there is a marked reduction in the total 
leuco< 7 te count, in the red cell count and in the thrombocyte count. The 
blood picture is not specific of bracken poisoning. If, however, the 
history of grazing on bracken pastures is available and ^ animala are 
showing the high temperatures and general picture of haemorrhage from 
mucous membranes, such a blood picture assists the establishment of a 


PAST II 

CLINICAL BACTERIOLOGY 

Since the purpose of clinical bacteriology in differential diagnosis is 
essentially to demonstrate the presence or absence of a causal organism, 
the results obtained tend to be capable of straight forward interpretation. 
The nature of the material and its source will in the majority of cases 
indicate the t}rpe of organisms for which an examination should be made. 
In some cases it may be necessary for the clinician to indicate whether 
any special examinations are required. For instance, in the case of 
pleuritic fluid from the pleural cavity of a dog exclusion of tuberculosis 
may be an important part of the bacteriological investigation. A concise 
clinical history of the case from which the material has been obtained will 
be of great assistance to the bacteriologist in deciding the scope of investi- 
gation to be made. It is essential for the bacteriologist to know the species 
of animal from which the material was derived. 


PART in 

CLINICAL HELMINTHOLOGY 

In the living animal there are forms of helminthiasis in which the 
causal parasite can be directly identified, if not in species at least in 
genus ; for instance tapeworm infestations in dogs, or the identification 
of larvae as in parasitic bronchitis in cattle and filaroides infestation of 
the respiratory mucous membrane in dogs. There are, however, 
many instances when the evidence is less direct as for instance worm 
egg counts. 

In interpreting worm egg counts the clinician must take into account 
the history and clinical evidence and he must also consider the possibili^ 
of other intercurrent disease. It is alwa}r8 important to remember that 
worm egg counts may have been nuukedly influenced by administration 
of anthel^ntics, e.g. the depression of egg-laying following phenothiazine 
dosage. The possibility of some other intestinal disease being present 
ooncurrentfy with helminthiasis must be borne in mind when considering 
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the ugnificance of a worm egg count. An example of this was the of a 

four year old Shorthorn bull with persistent profuse diarrhoea. A worm 
egg count showed 900 strongyle eggs per gram, but the faeces were found 
to contain large numbers of the bacilli of Johne’s disease. 

In the case of a dead animal a total and differential worm burden 
estimation may be made, but in the course of the post-mortem ftvnminiitiAn 
any significant lesions will have been noted. 


PART IV 

CLINICAL H.«MATOLOGY 

The assistance in clinical diagnosis that can be derived from baemato- 
logical investigations fall into two main parts. The first concerns the 
investigation of the red cell picture in relation particularly *u anatmia ; 
the second is the investigation of the white cell picture with a view to 
deriving information as to the general nature of a disease process, the 
nature of which is clinically obscure. It may well be that the cause of 
anasmia is revealed by changes in the white ecll picture, and on that 
accoimt in obscure cases of anaemia a complete blood examination should 
be carried out. 


Red Blood Cpll Picfcre 

All the requisite information for a complete study of the red ceU 
picture can be obtained from a combination of the following investigations : 
(i) haemc^lobin estimate, (ii) red cell count, (iii) Hsematocrit (Packed Cell 
Vohune) and (iv) a stained blood film. If for any reason the source of 
material is limited or the facilities for examination are restricted quite 
useful information can be derived from a haemoglobin estimation by the 
Tallqvist Method and the microscopic examination of a stained blood 
film. 

Haemoglobin. — ^The haemoglobin content provides a direct index of 
the “ quality ” of a sample of blood. The mean and standard deviation 
for the various species of animals are given in Table V. A^Tien the 
haemoglobin content is below the normal range the animal is anaemic. It 
is, however, necessary to consider the environment of the animals or group 
of animals. Thus in the case of hill sheep, especially ewes in lamb, there 
is quite frequently a progressive loss of condition throughout the winter. 
This loss in condition is accompanied by a degree of anaemia that falls 
into a particular category because it is a clinical feature of all the animals 
in the group. If they survive what the hill sheep farmer terms the “ hungry 
gap ” their condition will improve with the spring growth of herbage and 
coincidentally the blood picture will return to normal. On the other 
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hand the clinical picture of such sheep may be complicated by helmin- 
thiasis, either gastro-intestinal parasitism or liver fluke infestation when 
this anaemia of late winter is a clinical manifestation of hftlfninrhiaain 
complicated by a low plane of nutrition. 

Red Cell Count. — It is widely recognised that red cell counts are 
only accurate to within approximately lo per cent. In many animals the 
effect is that allowing for the possible error a red cell count falls within tire 
range of one standard deviation of the mean (see Table V). As the day 
to day variation in the red ceil count may exceed this error it can be 
neglected. In any case there is no clinical significance in such minor 
deviation. If the mean red cell count is 6-o million, the clinician becomes 
actively interested when the figure has fallen to a figure of 3*0 million or 
a little lower. 

When the red cell count is low and the haemoglobin has also been 
found to be low, it is most important that a stained blood film be examined. 
This will reveal whether there is any sign of regeneration. (See page 357). 
In this way it is possible to distinguish bctw'een amemia due to blood loss 
and ansemia due to failure of production, if that has not already been 
possible from the findings of the clinical examination. (.See Chapter V, 
p. 150) 

H-ff’MATocRiT. — ^The hjematocrit or packed cell volume provides an 
indication of the red cell picture that is of itself of immediate value for 
the blood of a markedly amemic animal must obviously have a t educed 
haematocrit reading. 

In many cases of anaemia it is found that reductions in haemoglobin, 
red cell count and hacmatocrit are comparable in degree, the exceptions 
are when there is seme marked change in the haemoglobin concentration 
in the red cell or in the size of the red cells. 

The haematocrit estimation is necessary if the mean corpuscular 
haemoglobin concentration is to be calculated. 

Stained Blood Film. — ^T he microscopic examination of a stained 
blood film is obviously an essential part of investigating the red cell 
picture for without it no information is av^ailable as to the morphology 
and staining characteristics of the red blood cells. 

If the bone marrow is capable of responding to a stimulus to produce 
more blood cells to make good blood loss theie will appear in the blood 
immature erythrocytes and their appd ranee is described as evidence of 
regeneration (or regenerative changes). The earliest regenerative changes are 
the appearance of cells with unusual staining characteristics, either staining 
with a bluish tinge (Polychromasia) or stippling with purple granules 
(Punctate basophilia). When the stimulus to regeneration has been pro- 
longed or has been repeated both very large and very small erythrocytes 
may be seen (Anisocytosis) and there may also be seen variations in the 
shape of the red cells (Poikilocytosis). 
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Further evidence of regeneration can be obtained if necessary by 
making a special preparation by the technique of supra-vital staining to 
demonstrate the presence of reticulocytes (see p. 360). In aplastic 
ansemia due to gross bone marrow damage reticulocytes may be absent 
from such a preparation. 

Erythrocytic Indices. — From the information obtained from the 
haemoglobin estimation, red cell count and haematocrit, it is possible to 
calculate the mean corpuscular haemoglobin concentration and the mean 
corpuscular volume. From these indices it is possible to state whether 
the anaemia is normochromic or hypochromic and whether it is macroc^c, 
normocytic or microcytic. 

It must be admitted that these erythrocytic indices are not of very 
great material value in assisting in determining the cause of anaemia in 
the domesticated animals. Thus a low mean corpuscular haemc^Iobin 
concentration may be demonstrated in heavily parasitised sheep, but it 
is of more clinical importance to recognise the presence of the parasitic 
gastroenteritis which is the cause of anaemia. There are certain terms used 
to describe various changes in the red cell picture. 

Oligocythemia simply means reduction in the number of red blood 
cells. 

Polycythemia means an abnormally high number of red blood cells. 
It appears to be a normal state in racing greyhounds. 

Hypoplastic and Aplastic An.?emu.— These terms arc used to des- 
cribe anaemia due to reduced bone marrow activity or to a suspension of 
bone marrow activity. This is seen in bracken poisoning in cattle and in 
lympho-sarcoma of the bone marrow in the dog. 

Macrocytic anemia is one in which there is am increase in corpuscular 
size. This may be due to regenerative changes and its recognition is 
therefore of value in prognosis. 

Microcytic anemia is one in which there is a decrease in the corpus- 
cular size. This too may be evidence of regeneration or attempts at 
regeneration. Microcytic anaemia may be associated with widespread 
tumour metastases. 

Hypochromic anemia is one in which the mean corpuscular haemo- < 
globin concentration is low and is a feature of anaemia due to iron deficiency 
or copper deficiency. 

Bone Marrow Studies. — The true criterion of hypoplastic or aplastic 
anaemia is a microscopic examination of the bone marrow. 

Bone marrow studies in the domesticated animals have not yet 
reached a stage where their regular use in differential diagnosis can be 
advocated. It is therefore necessary to base a tentative diagno^ of 
hypoplastic or aplastic anaemia on the relative or complete absence of signs 
of regeneration. 

Clotting Time. — Some attention has been focussed on the value of 
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estimating the clotting time as an aid to diagnosis in suspected cases of 
poisoning with the anticoagulant type of rat poison usually referred to as 
Warforin. In a severe case of warfarin poisoning the rln tring of 
dog’s blood may be delayed for as much as half-an-hour when compared 
with a normal clotting time of less than five minutes. Prolongation 
of clotting time is not specific for warfarin poisoning, but if tglc^ in 
conjunction with other clinical evidence adds force to a tentative 
diagnosis. 

It is generally considered that there is an increase in. the clotting tima 
in cases of liver damage and in leukaemia, but it has not been found that 
this is sufficiently marked to be significant. 

In all animals there are substantial variations in the normal clotting 
time. Holman (1956) gave normal clotting times as follows: Horse 
3*5-11 minutes, cows and goats 2*5-11*5 minutes, and sheep 1*5-6 minutes. 
Watt (1961) estimated the clotting time in dogs to vary f>om 3-10 
minutes. 
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Blood Sedimentation Rate. — ^The blood sedimentation is increased 
in many diseases but there is no specific significance in the increase. The 
rate is markedly increased in severe cases of anaemia. It is decreased in 
cases of haemoconcentration. An increase in the sedimentation rate was 
observed in a proportion of a small number of dogs known to be affected 
with tuberculosis but when studied further the results were not consistent. 


White Blood Ctll Picture 

The combination of a total white cell count and a differential white 
4:ell count make it possible to determine the percentage proportion and 
the absolute figures for the different types of white blood cells. While 
an increase in the total white cell count is an indication of abnormality, 
it is of little or no help in differential diagnosis unless the differential 
white count is also available. If there are any restrictions in the facilities 
available for investigating the white cell count the wisest course is to 
concentrate on a stained blood smear from which a differential count can 
be made and<at least some general estimate made as to whether the propor- 
tion of white cells is greater than normal. 

The and distribution of the white blood in the various species 

of domesticated animals are given in Table V (page 378). 
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The tenn leuccK^osis implies an increase in the total white blood cel] 
count while the term leucopoenk implies a decrease in the total white 
blood cell count. The term panleucopania is used when the reduction 
in white cells involves all types of cell. Thus in the virus disease feline 
enteritis a feature is the presence of a marked panleucopoenia. 

Neutrophils. — Since inflammation is the normal response to trauma 
or bacterial infection and since the polymorphonuclear neutrophil cells 
are actively involved in the defensive mechanisms of the body the most 
common change'm the white cell picture is an increase both in the propor- 
tion and in the absolute numbers of the leucocytes. The immediate efiiect 
of a stimulus causing an increase in neutrophils is that the proportion of 
immature neutrophils increases, that is to say, the proportion of non- 
lobulated cells increases in relation to the lobulated. This shift in propor- 
tion as between lobulated and non-lobulated neutrophils has been spoken 
of as Schilling's Shift to the Left. The more intense and the more recent 
the stimulus the more marked is the increase in proportion of immature 
neutrophils. In old-standing cases of infection, though there may be a 
high neutrophil count, the proportion of immature cells is not so marked. 
As a generd rule the neutrophil response to bacterial infection is more 
marked than to non-infected tissue d^age. 

It must be appreciated that a neutrophiUa with a marked increase in 
the proportion of immature cells is merely an indication of a defensive 
reaction. It is not specific for any particular system of the body or for 
any individual organ. On the other hand the establislunent of a neutro- 
philia does point to the nature of the disease process and does assist the 
clinician in differential diagnosis. 

Day to day studies of the white cell count show that the percentage 
of neutrophils and their distribution between mature and immature cells 
can vary very rapidly and a complete reversal of the position can occur 
within five days. 

Neutrop<enia. — marked neutropcenic reaction is a feature of 
uncomplicated virus infection and is seen in the mucosal disease complex 
in cattle, in swine fever in pigs, in distemper in dogs and in feline enteritis. 
If, however, the disease becomes complicated by secondary infection the 
picture will change as the defences against bacterial infection are mobilised 
and the neutropoenia changes to a neutrophilia. 

Eosinophils. — Normally the percentage of eosinophils is relatively 
low; indeed they may be absent in differential counts made from appar- 
ently healthy animals. 

A degree of eodnophilia is associated with parasitic helminthiasis, in 
which the parasites penetrate the tissues, e.g. these helminths burrowing 
in the mucous membrane of the alimentary tract. In animals recovering 
from infections, including helminth infections, there develops a phase of 
eosinophilia which is referred to as the eosinophilia of recovery. 
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As the proportion of eosinophils in normal animals may be so low as 
to be practically non-existent it is obviously impossible to describe an 

eosinopcenia. 

Basophils.— The proportion of basophils is normally very low. Marked 
changes in the basophils are not observed. In the course of eosinophilia of 
recovery a small increase in basophils may be seen. 

Neutrophils, eosinophils and basophils are produced in the bon; 
marrow, and are sometimes referred to as the granular cells. Depression 
of the bone marrow from any cause will lead to a reduction in these 
granular cells, a state referred to as agranulocytosis. 

Depression of the bone marrow may be the result of a disease process 
invading it as in the rather rare case of lympho-sarcoma involv ing that 
tissue. External influences such as X-rays and other forms of irradiation 
can damage the bone marrow. The toxic action of some drugs is exerted 
on the bone marrow. When this side action of a drug is known it is 
usually avoided in therapeutics. Part of the toxic action in cattle of 
bracken poisoning is that of a bone marrow poison. 

Excessive production of granular cells is a feature of myeloid leukaemia 
— a disease that appears to be very rare in the domesticated animals . 

Lymphocytes. — ^The lymphoid tissue from which the lymphocytes 
are derived though involved in the defensive mechanisms of the body does 
not usually respond to infection by the production of greater numbers of 
lymphocytes. 

In the case of lympho-sarcoma a lymphocytosis may be observed and 
when the number of the lymphocytes becomes very high a proportion is 
seen to be abnormal in shape with distorted nuclei. Unfortunately a 
marked increase in the lymphocytes and the appearance of abnormal 
forms may only be found in the later stages of the disease when it is 
clinically obvious that the animal cannot survive long. The blood picture 
in these cases may be a complex one. Thus a three year old male white 
miniature poodle with a history of listlessness, lack of appetite and loss 
of condition for about six weeks was found to be markedly anaemic. No 
evidence of blood loss could be found. The red cell count was below three 
anillion and there was no sign of regeneration. The total white cell count 
was over 20,000 and the lymphocytes represented 30 per cent, of the total 
count. In three days, by which time it was ob\ious the dog could not 
survive much longer, the total white count was over 40,000 and the 
proportion of Ivmphocytes nearly 50 per cent. Many of the lymphoc3rtes 
were abnormal in shape with distorted nuclei. A diagnosis of aplastic 
a naemia associated with the development of lympho-sarcoma probably 
involving the bone marrow was advanced. Post-mortem examination 
confirmed the diagnosis. Similarly the changes in the lymphatic picture 
only became well established in the later stages of a case of lympho-sarcoma 
involving the wall of the small intestine. 
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Monocytes. — ^In c]m>JU(^ defensive reactions the proportion of 
monocytes may increase. The significance of this is not clearly understood. 

In cases of fympho-sarcoma there is also a monocytosis but as both 
what appear to be normal lymphocytes and abnormal monocytes are seen 
the distinction between the two may really be impossible. In such 
circumstances the two types of white ceU should be classed as one group. 
It appears that the monocytes play a part in the defence mechanism. 
Their precise role is not understood. 



CHAPTER XX 


POST-MORTEM TECHNIQUE 

It is not necessary to give here the full details of post-mortem technique ; 
such details can be found in standard works on the subject. The following 
points should be observed when making a post-mortem examination in 
the field for the purpose of establishing a diagnosis, particularly in 
epizootic disease. 

Before commencing the post-mortem examination all equipment 
that is likely to be required in the course of the examination should be 
got ready at the site where the operation is to be performed. Rubber 
boots and a rubber apron are necessary to protect the clothing of the 
operator and any assistant. The use of rubber gloves is at all times 
desirable, but if there is any reason to suspect that the cause of death 
is a disease that may affect man the use of rubber gloves is absolutely 
essential. The use of rubber gloves minimises contamination of the hands 
during the making of a post-mortem examination and, therefore, reduces 
the time required for cleansing the hands at the end of the operation. 
If rubber gloves have not been worn, the hands must be thoroughly 
cleansed before proceeding to other tasks. It should be appreciated 
that complete disinfection of the hands after handling tuberculosis 
material is extremely difficult and .so, if possible, rubber gloves should 
always be worn when handling such material. An adequate supply of 
reliable disinfectant solution must be available, but tlie merits of thorough 
washing of the hands with soap and water should not be discounted. 
The instruments required are large knwes, scalpels, tissue forceps, bone 
forceps and saw. Glass slides, a platinum loop and a spirit-lamp are 
needed if smears from organs or tissue fluids are to be made ; if these 
*are to be examined on the spot, stains and a microscope must also be 
provided, but this examination is necessarily restricted to places where 
adequate light is available. Separate containers must be available for 
the reception of organs and parts of organs, tissue fluids and visceral 
contents. If material is to be submitted to a bacteriological examination 
the containers must have been sterilised by boiling. Glass jars of the 
type used for bottling fruit are ideal for use as containers. 

Provision must be made for taking notes at the time of the post- 
mortem examinati on ; if there is any reason to expect that an enquiry 
concerning liability, or that litigation may follow, the notes taken must 
be full and complete. 

%8s aB 
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These notes must indicate t 

(i) The place, date and time of the post-mortem examination, and 
the name and address of the person who authorised the post- 
mortem examination. 

(а) A description of the dead animal, dealing with such points as 

species, breed, sex, age and any means of identification. 

(3) Time of death, if known. 

(4) The state'pf the body : (a) rigor mortis, (b) body heat, (c) tympany 

and protrusion of rectum, (d) signs of putrefiiction. 

(5) External abnormalities, including evidence of skin parasitism. 

(б) Abnormalities found during the post-mortem examination. 

(7) Description of material removed for further examination and the 

nature of the examination intended. 

(8) The results of such examinations if made by the person making 

post-mortem examination, or the nature of any report received 
subsequently. 

(9) Opinion as to the cause of death. 

Other relevant details of the case will be available from the case 
record. 

Unless the cause of death is fully obvious, steps must alWys be taken 
to eliminate anthrax in the case of cattle, sheep and pigs. If there are 
any external signs of swelling in the region of the throat in the case of 
pigs, horses and dogs, similar steps must be taken. In the case of the 
carcase of a fiir-bearing animal presented for post-mortem examination, 
the possibility of anthrax should be borne in mind and excluded before 
proceeding with the post-mortem examination. 

Except when there are very good reasons for making a partial post- 
mortem examination, the practice of doing so is to be discouraged, as 
not only may relevant details of the case concerned be missed, but an 
opportunity of studying the tissue changes resulting from disease has been 
neglected. It is only by systematic study of all tissue changes caused by 
disease that progress in the science of diagnosis can be achieved. 

In some cases, the clinician may decide only to perform a partial 
post-mortem examination as the course of the animal’s illness may have 
already indicated the probable nature of the malady that caused death. 
Thus, a fatal case of colic may have been tentatively diagnosed as volvulus 
and all that may be thought necessary is that the abdomen should be 
opened and the existence of an intestinal twist confirmed. 

Technique. — A thorotj^h inspection of the animal’s body must first 
be carried out. If possible the immediate surroundings of the place 
where the animal died should also be inspected. Signs of strugg^ii^ 
prior to death may be significant. The proximity of any danger such as 
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h4^-pow electric cables or poisonous plants should be observed. The 
position of the body and its general state in relation to the time riiat has 
elapsed unoe death riiould be noted. 

In many cases it is found convenient to secure the rar pagp fir mly on 
its back ; but in the case of cattle it may be more convenient to lay the 
carcase on its left side so that the mass of the rumen is below the intes- 
tines ; in horses the depth of the abdomen makes removal of the intestinal 
mass difficult, and this is facilitated if the animal is laid on its side. In 
both cattle and horses severing of the upper fore and upper HinH limha 
fadilitates access to the body cavities. 

Incise the skin from the symphysis of the mandible to the brim of 
the pelvis ; in the case of cows the incision must be continued on both 
sides of the udder so as to free that organ from the skin. Reflect the 
skin on either side of this incision. Note the state of the subcutaneous 
tissue. Remove the mammary glands in the female and ex.tmine the 
inguinal region on both sides. The mammary glands are examined by 
incising their substance. If the associated lymph glands have been 
removed with the mammary glands they should also be incised. Exam i ne 
the umbilicus. Incise the abdominal wall from the xiphoid cartilage to 
the pelvis, make a transverse incision in one flank from the longitudinal 
incision to the lumbar region, remove the two flaps of the abdominal 
wall thus formed. Note the presence and nature of fliud or other 
abnormality in the abdominal cavity. If required take specimens. Inspect 
the contents of the abdominal cavity without disturbing them. 

Remove the sternum intact by cutting through the costochondral 
junctions and separate the two sides to expose the thoracic cavity. In 
the case of a carcase lying on its side, if the ribs are severed near the 
vertebral column and at the costochondral junctions, the entire side of 
the chest wall can be removed in one piece. Inspect the thoracic cavity 
and its contents before displacing them. Take specimens of fluid if 
required. 

If septicaemic changes indicate the need for a bacteriological examina- 
tion, the best material to despatch to the laboratory is an intact long bone 
from which the bulk of the flesh has been removed. For this purpose, 
in the larger animals , a metacarpal or a metatarsal bone may be sent, 
while, in the smaller animals, the radius or the tibia are suitable. 

The abdominal organs can now be methodically removed. Ligature 
the rectum in two places and deal similaily with the duodenum ; incise 
each organ between the ligatures. Remove the intestines with their 
contents. Note the state of the blood vessels, especially the por^ 
vein. Lig[3ture the (esophagus and remove the stomach and its 
contents. Inspect the peritoneum for signs of inflammation, subsetous 
hsemorriuiges, etc. 

Remove the liver, cut open the bile ducts and make multiple incisions 
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into the substance of the livor, nothin its appearance, colour and con- 
sistency. Take any specimens required. Examine the diaphragm. 
Remove the kidneys and adrenal glands, detach any hit and, especially 
in pigs, examine for subcapsular haemorrhages. Section each kidney 
by a longitudinal incision ; examine the cut surfaces. Strip the capsule 
from each ; note any adherence of the capsule to the underlying tissue. 
Section each adrenal gland. Take specimens. Cut through the pelvic 
symphysis and examine the pelvic organs ; while doing so examine the 
external genitalia. Remove the bladder and associated organs. In the 
female remove the ovaries, uterus and vagina with the bladder. Examine 
the bladder, associated glands and genitalia. 

Separate the tongue from the mandible and remove the tongue, 
larynx, trachea, lungs and heart. Examine these organs and also examine 
the regional lymphatic glands. 

In ruminants incise the rumen, examine its contents, take a specimen 
if necessary, and then empty the rumen. Examine the reticulum and 
omasum. Incise the greater curvature of the stomach and empty its 
contents into a container. Open the stomach, wash the mucosa and 
inspect the mucous membrane ; in ruminants examine for parasitic 
helminths, and if necessary make a smear from the mucous membrane 
and examine the smear microscopically for the smaller helminths. 

Inspect the intestinal mass for any gross abnormality^ e.g. volvulus 
or intussusception. Detach the intestine from its mesentery and while 
doing so examine the mesenteric lymphatic system. Open the intestine 
throughout its length, examining the contents and taking specimens at 
intervals. In the case of suspected enterntoxasmia of sheep, in which a 
specific diagnosis is required, samples of intestinal contents should be 
taken in order that the specific clostridial toxin can be identified. In 
order that destruction of the toxin may he prevented a small quantity 
of chloroform should be added. Wash the mucosa and inspect it. Examine 
the carcase lymph glands. 

If the nervous system is to be examined turn the carcase over. By 
means of a S3rringe armed with a long needle — both previously sterilised — 
withdraw a specimen of the cerebrospinal fluid. This is done by passing, 
the needle through the atlanto-occipital space into the cistema magna. 
The cranium must next be opened ; this is best done by savfing through 
the bones forming the vault of the skull and then raising the cut portions 
with a lever, completing the operation of separating the detached portions 
of bone with bone-forceps. 

In order to expose the spinal cord the laminae on either side are 
severed and the spinous processes removed; it will be found more 
convem'ent to do this commencing with the last lumbar vertebra and 
working forward. When the brain and cord have thus been esqposed 
they can be removed for examination. If macroscopic examination fails 
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to reveal any lesion in the brain or cord it must not be concluded that 
no leaion exists, since degenerative process may only be visible in the 
nervous tissue after microscopic examination of the tissue. 


Packing and Despatch of Material for Laboratory 
Examination 

The Post Office regulations make it an offence to <lespatch through 
the post matter that can damage other matter in transit in the mails. 
Organs, viscera and their contents should be despatched by rail or 
carrier. The choice of material to be sent for laboratory examination 
is dependent on the findings of the post-mortem examination. In 
general, it may be said that, if the findings of the post-mortem examination 
suggest the existence of an ante-mortem bacterasmia or septicsemia, an 
intact long bone from a limb may be forwarded to a laboratory for 
bacteriological examination. If poisoning is suspected, the material 
forwarded for analysis should be the stomach contents and portions of 
liver and kidney. In the case of ruminants, it is well to send contents 
from both the rumen and the abomasum. Separate containers should 
be used for parenchymatous organs, viscera with their contents and 
any other tissues selected. Whatever the material, it must be enclosed 
in an impervious container. For this purpose, glass jars with tops that 
can be closed efficiently are ideal but a tin with a closely fitting lid does 
very well. The container or containers are then placed in a packing 
case or box sufficiently large to permit the container being surroimded 
by some material such as sawdust so that any leakage will be absorbed. 
The package must be clearly labelled so as to indicate the sender’s name, 
the nature of the material enclosed and the type of examination required. 
A covering letter should be despatched to the laboratory by post repeating 
and, if necessary, elaborating the details given with the package. 

Preservative must not be added to material that is to be chemically 
analysed. Tissues that are to be sectioned for histological examination 
^are best preserved by wrapping in a piece of clean cloth thoroughly 
moistened in 5 per cent, solution of formalin. No preservation must 
be added to material that is to be examined bacteriologically, as doing so 
renders cultivation or biological tests i'0(v>ssible. 

It is essential that material intended for bacteriological or pathological 
examination should reach the laboratory while still fresh. Where there 
is likely to be delay in transit or when the weather is very warm, ice may 
be used to preserve the material in transit. 

For this purpose, a large watertight container is required. The jars 
or tins are packed in this with a mixture of ice chips and sawdust. Sudi 
an arrangement has only a temporary action in preventing decomposition. 
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Laboratory Examination — Special Diagnostic Methods in the Field 

The poultry industry now occupies a position of major importance in the 
agricultural economy of this country, and as a result considerable attention 
is being directed to the husban^ of poultry, and to their diseases 
and dietary deficiencies. Although a great deal of this work is being 
carried out by specialised centres, there are still numerous occasions when 
the general practitioner may be asked to diagnose disease and to advise 
the poultry farmer what measures to take in order to prevent the disease 
spreading, and eventually to eradicate it completely from his stock. 
Treatment of the individual is admittedly uneconomic in the case of 
poultry, unless the bird is a valuable specimen, but thi| fact in itself 
is advantageous as one can sacrifice a fowl with little financial loss in order 
to ascertain by post-mortem examination the condition affecting the flock. 
It is thus desirable for the veterinary practitioner to have at least a basic 
knowledge of the disease problems facing the poultry farmer engaged in 
the various speciglised branches of the industry, whether egg or meat 
production, and including the rapidly expanding production of broilers. 

Structure 

Only the salient differences from mammalian anatomy will be 
mentioned here. For further details the reader is advised to (X>nsult 
Bradley’s The Structure of the Fowl. 

Birds are hot-blooded oviparous vertebrates, adapted with few* 
exceptions for flying. They have a high metabolic rate ; for example, 
the temperature of the domesticated fowl is about io6° F. ; its heart rate 
is 250-300 per minute, and its respiration rate varies from 18-30 per 
minute under resting conditions. 

The long bones of the skeleton contain air cavities which communicate 
with air-sacs in the thorax and abdomen, and so with the lungs. These 
latter are fixed to the sides of the thorax, and are incompletely separated 
from the abdomen by a rudimentary diaphr^m. 

The digestive system differs considerably from that of mammals. 
Fowls have no teeth, the tongue is hard and pointed, and the beak is 
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very sensitive. The pharynx leads into thesesophagus, which is cbaracter* 
iscd by a dilatotion about two-thirds of the way down its length, called 
the crop. This organ is a storage place for food, and contains no 
except in the regions near the oesophagus proper. The food here imder- 
goes a preliminary softening before it is passed on to the glanitnlaf stomach 
or proventriculus, which is a small fusiform organ situated between the 
two lobes of the liver and adjacent to the small rounded spleen. 

The muscular gizzard is situated immediately after the proventriculus, 
and its function is to grind up grain, etc., previously softened by storage 
in the crop and the digestive juices in the proventriculus. Grit and ningll 
stones within the gizzard facilitate this process. 

The intestinal tract in the fowl is about five times the length of the 
body. It consists of the duodenum, in the form of an elongated loop 
surrounding the pancreas, the ileum, two blind diverticulae or caeca 
branching off at the junction of the ilcum and the very short large 
intestine, and a cloaca or common cavity into which the urinary, repro- 
ductive and digestive tracts open. 

In the hen, the reproductive organs consist of an ovary (represented 
by the left organ, the right having practically disappeared during develop- 
ment) and a single oviduct terminatii^ in the cloaca. Occasionally the 
vestige of the right oviduct may be seen, and sometimes it becomes cystic. 
The reproductive organs of the cockerel call for no special attention from 
the clinical aspect. 

Diagnosis of Disease on the Farm 

In adult fowls the following are the main points to look for in the 
flock. The mortality rate : is it high or low, and do the birds die suddenly 
or sicken and die slowly ? A high mortality with sudden deaths suggests 
an acute infection such as fowl pest (“ Newcastle disease ”, or more 
strictly, avian pneumocncephalitis), fowl cholera or fowl t3rphoid. 
Poisoning must also be borne in mind, although here the death rate, 
though high, is usually confined to a definite area on the farm. 

Most infectious diseases of poultry produce characteristic symptoms. 
•For example, fowl pest, which is a notifiable disease, should be stispected 
if there occurs a sudden fall in egg production together with an outbreak 
of coughing and gasping and decline in food consumption, especially 
if a number of birds develop nervous «\mptoms, such as torticollis and 
chronic spasms involving the legs or wings. 

In typhoid, a disease which is a septicaemia accompanied by a well- 
marked toxaemia, the injury to the intestine allows entrance into the 
system of non-specific mtestinal toxins, and liver injury causes an excessive 
destruction of the red blood cells. Anaania auad a greenish diarrhoa 
are common, together with intense thirst and depression. An elevat^ 
temperature is not unusual and may be iio-iia'F. A more chronic 
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fonn of the disease also ocam, characterised by occasional deaths, and 
may be more difficult to diagnose, but post-mortem and laboratory 
examination quickly establish a diagnosis. 

With fowl cholera the facial appendages appear qranotic instead of 
anaemic as in typhoid. The droppings are watery and often grey or yellow 
in colour. Such birds as may linger for a few days appear stupid and will 
not eat or drink. They become emaciated, may be lame from localisation 
of the disease in the joints, and may exhibit difficult respiration owing to 
excessive mucou$«in the respiratory tract. 

A slowly progressive emaciation of individual fowls in a flock, lameness, 
ansemia and a scurfy appearance of the facial appendages, diarrhoea and 
occasional sudden deaths ; all these symptoms, when taken together, 
suggest tuberculosis, and immediate steps should be taken to confirm 
the diagnosis and apply control measures. 

Blood in the droppings, unthriftiness and a hunched-up appearance 
of the affected birds are symptomatic of cocddiosis, and microscopical 
examination of the droppings may reveal the oScysts, or a post-mortem 
examination of a typical case will quickly establish a diagnosis. 

There are two main forms of fowl pox, and in the past these were 
considered as separate diseases. Firstly there is a skin form, in which 
warty growths appear on the comb, wattles and at the commissures of the 
mouth and eyes. These tend to coalesce to form large, brown, scabby 
growths. Secondly, in the mouth form, yellowish necrotic material is 
found attached to the tongue or to the larynx. This form is often known 
as the diphtheritic type, a name which is useful to remember, as, in 
diphtheria, the false membranes are difficult to remove from the under- 
lying mucosa, and forcible removal leaves a raw bleeding surface below, 
which is quickly covered again by membranes. The chronic form of 
infectious coryza closely resembles this type of fowl pox, but the caseous 
material in the palatine cleft, on the tongue or larynx is easily removed 
in catarrh, leaving an intact mucosa beneath. However, in such cases if 
sufficient affected birds are examined, some will usually be found to have 
the typical epithelial form first mentioned. Definite diagnosis of pox 
can only be made in the laboratory, where sectioris of lesions may be* 
examined, and transmission experiments carried out. Fowl pox in all its 
forms is a vety debilitating disease, and egg production may practically 
cease. 

Severe attacks of coughing in a number of birds, with the ejection of 
blood-stained mucous, difficult bubbling respiration and cyanosis of the 
mucous membranes, suggest an outbreak of infectious laryngo-tradieitis, 
and a few typical cases should be sent alive if possible to a laboratory 
for examination, whilst all other birds should be isolated and the worst 
afl^ected destroyed. The breathing in laryngo-tracheitis is very character- 
istic. The neck is extended in a straight line, and with the eyes closed. 
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the bird breathes in through the open beak \nth a loud wheezing or 
bubbling sound. The neck is then withdravm to a normal position, 
the eyes open, and the bird exhales. Affected birds usually prefer to remain 
in a sitting position. 

Fowl paralysis is not now generally regarded as being a part of the 
leucotic complex of disease in fowls. In its typical form, t.e. neuro- 
lymphomatosis, the symptoms are usually sufficiently characteristic to 
establish a confident diagnosis. Outbreaks of paralysis are not nnffommn T> 
in flocks, affecting mainly young birds between the ages of lo-zo weeks. 
The etiology is not definitely established, and its infectivity in the stage 
when usually seen— the nervous form, is debated. It has been suggested 
that this is a chronic manifestation exhibited by the survivors of an acute 
infectious disease primarily affecting young chicks, and that the “ chronic *' 
stage is not commonly infectious. 

The symptoms for which to look in neuro-Iymphonutosis are 
commonly lameness, varying from a slight disability to complete flaccid 
paralysis of the affected leg, drooping wings, spasmodic twisting of the 
head and neck into unusual positions, together with less specific symptoms 
such as impacted crop, indigestion, diarrhoea, etc., all of which may 
be due to an impairment of the nerve supply to the digestive tract. In 
a fairly early case of leg paralysis the leg can still be used to a certain 
extent. The toes are frequently bunched together in a clutching position, 
and the “ clutch ” or “ perching reflex '* is impaired. This reflex may 
be easily tested by holding the bird at the base of its wings with one hand 
and lowering it suddenly so that the foot to be tested comes into contact 
with the extended fore-finger of the other hand. Normally the toes 
will clutch the finge * as in perching, but a case of leg paralysis is unable 
to do this, and the bird fails to grasp the finger. Apart from actual 
mechanical injury, lameness may also be due to staphylococcol infection 
of the “ hock ” joint, characterised bv heat and swelling, or to articular 
gout, with deposits of urates in and around the toe joints. If the wing is 
affected the bird is unable to retain it in the normal folded position, and 
so it droops, sometimes to the extent of trailing the primary feathers along 
‘the ground. 

Ocular lymphomatosis is characterised by distorted or paralysed 
pupils, frequently with a notched border, together with a loss of pigmenta- 
tion, so that the normal orange- red iru becomes greyish, resulting in the 
so-called “ pearly-cye.” This form of paralysis is usually taken to indicate 
that the bird is infected, but the virus is latent. Such birds should be 
culled from the flock, and certainly never used for breeding purposes. 

The third form of fowl paralysis — ^the visceral t3rpe— is difficult to 
diagnose in life, and is often confused with lymphoid leucosis at post- 
mortem examination, of which more will be said in the section dealing with 
post-mortem findings. Visceral fowl paralysis frequently involves the 
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ovaiy which is inactive, pale anti granular in appearance. In this condition 
it is often spoken of as “ tumorous," but in fact it is more correct^ called 
an ovarian lympho-granuloma. 

The Destruction of Fowls 

It may occasionally happen that the veterinary surgeon wishes to kill 
an ailing fowl and proceed immediately to a preliminary post-mortem 
examination, in order to obtain some idea of the nature of the disease, 
so that suitable preventive measures for the rest of the dock can be 
instituted without further delay. Such an examination may lead to a 
reasonably definite diagnosis, as, for example, in the case of tuberculosis 
or fowl paralysis. However, the value of a post-mortem examination in 
the field is usually not so much the establishment of a quick diagnosis, 
but the elimination of certain conditions. Any practitioner who proposes 
to perform careful autopsies on poultry should do so where facilities 
ensuring a more reliable diagnosis exist. 

Fowls are commonly destroyed by dislocation of the neck. The legs 
and tips of the wings are grasped in one hand, and the other hand holds 
the head so that it rests between the hollow of the thumb and index 
finger. Bend the head back at right angles to the neck and push down- 
wards firmly until the bones in the neck separate. Cca^ traction as 
soon as the bones are separated, otherwise the head may be pulled off. 
Birds frequently struggle for a short time after destruction, this being 
purely a refiex action. 

In the case of large birds such as geese and turkeys, destruction is 
best done by means of a Burdizzo emasculator. With this instrument, 
the vertebrae can be separated and the spinal cord and jugular veins 
severed without breaking the skin. 

Post-mortem Technique 

An adequate post-mortem examination of the fowl can be performed 
with a minimum of instruments, all that is required being a stout pair of 
curved scissors, a knife, a pair of dissection forceps and a pair of bone * 
forceps. Some enamel trays and a spring balance weighing up to 15 lb. 
will complete the equipment. If chicks are to be examined it is useful 
to have a small tray filled with hard wax to which the chicks can be 
pinned, but nailing the wings and legs of the spread-eagled chick to a 
board is also quite satisfactory. 

Adult fowls for post mortem should be examined to ascertain the 
breed, sex, weight and condition, signs of external disease or injury 
and whether the nedi is broken or not. Externally, the comb and wattles 
should be examined for signs of fowl pox, typified by brown warty, 
often coalescing growths, the eyes should be examined, noting the colour 
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of the irie—vrhether normal orange-red^or pearly grey in hue— and 
whether the pupil is distorted or has a r^;ged or contracted appearance 
(ocular form of fowl paralysis). 

The nostrils may be plugged with caseous material, and similar signs 
of an exudate may be found in the mouth, in the palatine cleft or attached 
to the tongue and entrance to the larynx. If these can be removed easily, 
leaving an intact mucous membrane below, the chronic form of infectious 
coryza is suggested, but if they strip with difficulty, leaving an ulcerated 
surface beneath, fowl pox is probable. Signs of ccto-parasitism are 
provided by dull rough plumage and lice eggs may be found attjiched to 
the base of the feathers, especially in the cloacal region. Scaly leg is 
characterised by crusts and hypertrophied scales on the unfeathered parts 
ol the legs. Inflammation of the vent, with necrosis, encrustation and 
a foul odour is indicative of “ vent gleet ” or infectious cloacitis. 
Finally, external tumours may be fuimd growing on almost <iny part of 
the body. 

The feathers should now be damped by holding the bird under a 
running tap, preferably with warm water. The bird is laid on its back 
on the tray, and with the scissors a transverse incision is made in the 
loose skin just caudal to the termination of the sternal keel. The skin 
may now be tom away, leaving the abdominal and pectoral muscles 
exposed. Care should be taken not to rupture the crop at this stage. 
With the knife, or by manual blunt dissection, separate the fascia joining 
the inner aspects of the thighs to the lateral aspect of the abdominal wall 
and disarticulate the hip joints by pressing down on the femoro-tibial 
joint with the flat of the hands so that the body lies flat on the tray. 

Lay open the abdomen, cither by using scissors and forceps or the 
knife, and make two deep incisions each side in the breast muscles so 
that the ribs are exposed. These must now be severed with the scissors, 
working towards the head, and if possible by cutting through the costo- 
chondral junctions. The coracoids and clavicles will need to be cut with 
the aid of the bone forceps. The entire breast may n(»w be lifted upward 
and forward, exposing the thoracic contents and the remainder of the 
.abdominal organs. 

At this stage fluid, exudate or egg material may be noticed In the 
abdominal cavity. Ascites in fowls is usually ( haracterised by a straw- 
yellow fluid, and is commonly associated with ovarian cancer, with multiple 
transcoelomic implantations of tumour tissue on to the serosa of the 
abdominal contents. 

Occasionally a lyst-like structure of variable size and containing a 
clear colourless fluid will be found near the posterior part of the abdominal 
cavity and attached by a slender cord to the cloaca. This is a perwtent 
cystic right oviduct and is a developmental abnormality. 

A yellowish exudate covering the intestine and mesentery is an 



396 DIAGNOSTIC METHODS IN VETERINARY MEDICINE 


indication of peritonitis, freqntntly a sequel to rupture of an ovariw yolk 
sac, utrith consequent liberation of yolk materid into the cavity. It 
may also be found associated with a specific infectious disease such as 
typhoid. A dirty, dark, foul-smelling exudate is usually found to be due 
to perforation of the bowel, either by a foreign body or by rupture of an 
ulcerated portion. 

The oviduct may be impacted with inspissated egg material, forming 
a huge firm mass, and again, peritonitis is a frequent sequel to this 
condition. 

Petechial haemorrhages may be present on the visceral pericardium 
and in the heart muscle, and the pericardial sac may contain a small 
quantity of fibrinous exudate. This suggests fowl cholera, and the 
lungs and intestines together with the abdominal fat should be inspected 
to see if similar petechiae are present in these sites. A film made from 
the heart blood and stained with Leishman or methylene blue will 
show numerous bipolar organisms {PasteureUa aviseptica) in a positive 
case, when examined with the oil immersion objective. If no organisms 
can be detected microscopically, consideration should be given to the 
possibility of poisoning by Sulpha drugs, especially Sulphaquinoxaline. 

The surface of the heart and liver may be covered with a white 
crystalline or chalky deposit, indicating visceral gout, a sequel to nephritis, 
and commonly brought about by feeding an unbalanced dilt amtaining 
an excess of protein. In such cases the kidneys are usually swollen, pink 
and the tubules are visibly engorged with creamy urates. 

An enlarged mottled liver suggests leucosis, especially if the spleen 
and kidneys are similarly involved. The average weight of the normal 
liver is in the region of 50 grams, but in leucosis weights of 300 or even 
500 grams are not uncommon. Discrete white tumours in the liver 
are indicative of lymphoc3rtoma (lymphoid leucosis) and similar growths 
may be found in other viscera, although if the lungs are involved a diffuse 
cellular infiltration is the rule. Solid, discrete, white or yellowish growths 
in the lungs and in the kidney, etc. arc typical of fibro-sarcoma. Such 
tumours are often mucinous. Erythroleucosis is characterised by a swollen 
bright red friable liver, spleen and kidneys, and a bright red semi-liquid, 
bone marrow ; while a blood film will show many immature red blood 
cells (hsemocytoblasts, etc.). 

If the liver is enlarged and has a greenish or bronze sheen, and shows 
small necrotic foci, fowl typhoid should be suspected, especiallpr if peri- 
tonitis is also present. Ydlowish caseous nodules of varying size in the 
liver and spleen suggest tuberculosis and the intestines should be examined 
for similar lesions in the wall. A smear stained by the Ziehl-Neelsen 
technique and examined with the oil-immersion lens, usually shows 
numerous add-fast bacilli. 

Heavy mortality in turkeys, especially in the first three months. 
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associated with weakness and a persistent yellow diarrhoea, is probably 
due to '* blackhead ” or infectious entero-hepatitis {HemophUus 
meUogridui), In such cases post-mortem examination reveals roughly 
circular, flat, dryish necrotic lesions, yellowish in appearance and some- 
what depressed below the level of the liver surface. The caeca show 
mucosal inflammation, necrosis and occasionally caseous casts in the 
lumen. 

Next, the alimentary tract should be removed. With forceps seize 
the large intestine at its termination -and sever the intestine from the 
cloaca with scissors, pull it up and cut the mesenteric ‘attachments. In 
this way the length of the intestine may be pulled out up to the duodenum. 
Next, reflect the liver to the left and cut through the oesophageal- 
proventriculus junction. Sever the attachments with the liver, ti^ng 
care not to puncture the gall bladder, cut the gizzard attachments and 
remove the alimentary tract. Slit open the intestines with scissors and 
examine the mucosa for any inflammatory changes. Large rou' d worms 
{Ascaridia galH) will be easily detected, and are often found associated 
with pale, flaccid intestines. Small punctate haemorrhages may indicate 
an infestation with “ thread worms ” {Capillaria sp.), not easily detectable 
by naked eye examination, but if some of the mucoid contents of the 
bowel arc mixed with a little water in a dish, and examined over a dark 
background, they may be seen as very thin threads. Small (circa i-z mm.) 
oblong bodies are usrully tape-worm segments (Davainea sp.). In each 
of these cases microscopical examination of a smear of Iiowel contents 
diluted with a drop of water on a slide will provide immediate con- 
firmation. Capillaria eggs are elongated ovals, with a polar plug at each 
end, and tapeworm eggs exhibit the typical hcxacanth embryo. Round, 
pale spots are occasionally seen to be shining through the wall of the 
unopened gut, and a microscopical examination of a scraping from sudx 
a case usually demonstrates the oocysts of Eimeria necatrix. Severe 
cases of coccidiosis are characterised by an intense hiemorrhagic enteritis 
affecting the duodenal loop and the lest of the small intestine, and in 
such cases oocysts may be difScult to demonstrate, but a dried smear 
stained with Leishman’s stain and examined with the oil-immersion lens 
will show many minute spindle-shaped merozoites. 

Caecal coccidiosis, due to E. tenella, is usually found in young chickens 
up to 8-10 weeks of age and only rarely in older birds. 'Fhe caeca are 
inflamed, often dark red in colour, and in an acute case the lumen contains 
much free blood. Chronic cases are characterised by the present of 
caseous plugs in the caeca. 

The caeca may be grossly enlarged, with multiple projectii^ caseous 
abscesses in the wadis, and this condition is known as chronic typhlitis. 
It is frequently bilateral in distribution and its etiology is uncertain. 
In some instances it appears to be infectious. 
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The gizzard ^uld now bg opened with the knife and die proventri- 
cuhis slit open with scusors. HaemoiThages in the sub-naioosa of the 
proventriculus are often associated with similar petechue in the rest of the 
intestinal tract and, especially if found in conjunction with pneumonia, 
may indicate fowl pest. In all cases where this disease is suspected, 
blood samples or portions of lung should be sent to the Ministry 
laboratories for luemagglutination inhibition tests (see Chapter on 
Clinical Bacteriology, p. 333). In geese the homy gizzard lining may be 
found to be ulcerated and to strip easily from the underlying tissue. If 
the whole organ is immersed in water, thei^white threads of Amtdostomum 
sp., the gizzard worm, will be seen floating up with the head end embedded 
in the gizzard wall. 

Next, slit open the upper alimentary tract, commencing at the angle 
of the mouth, and using scissors, continue the cut down through the 
pharynx and oesophagus to the crop. White pustules scattered down 
the length of the oesophagus indicate a vitamin A deficiency. 

The crop may be found impacted with vegetable material, such as 
tangled grass stems or cabbage stalks, etc., and the impaction may 
continue down to the proventriculus and gizzard. 

The trachea should now be slit open along its length and examined 
for caseous exudate, or haemorrhagic mucus. In the first case infectious 
bronchitis is suggested, especially if broilers are involved, aiTd the air sacs 
should be examined for cloudiness ; and in the second case infectious 
laryngO'tracheitis shotild be suspected. 

Adult pullorum disease (Salmonella pullorutn infection) is characterised 
by discoloured angular pedunculated ova in the ovary. The contents of 
such mis-shapen ova are frequently pasty in consistency. 

If fowl paralysis is suspected, the peripheral nerves should now be 
examined, and indeed this should alwa3rs be done as a routine measure 
in post-mortem examinations of young fowls up to a year of age. The 
vagi lie on each side of the neck, associated with the carotid artery and 
jugular veins, and on the right side, medial to the oesophs^us. They 
should be of the thickness of a piece of stout thread. In paralysis cases 
they may show fusiform enlargements, or a general enlargement involving 
the whole length of the nerve. There is a. normal fusiform enlargement 
at the base of the neck, due to a large ganglion, and this should not be 
confused with a fowl paralysis lesion. The brachial plexus will have 
been exposed already and should now be examined. The nerves are 
normally white and exhibit fiunt transverse striations. If swollen, 
translucent and with an absence of striation, fowl paralysis is probable. 
Similarly the sciatic nerve may be exposed by cutting longitudinally 
into the ribbon-like adductor muscle about a half-inch posterior to the 
femur, and what has been said regarding the appearance of the bradiial 
nerves also applies here. The roots of the sciatic nerves should always 
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be examined, as well as the main nerve trank in the leg. They may be 
exposed by dissecting away the surrounding kidney tissue, since they 
pass through this organ as a lumbar plexus. Other nerves may be found 
to be obviously enlarged, such as the splanchnic and the intercostals, 
but if fowl paralysis is present in its neural form (neurolymphomatosis) 
then it is fairly safe to confine one’s examination to the vagus, 
brachial plexus and sdatic nerves, as these are the most commonly 
affected. 

Fowl paralysis lympho-granulomata occur most commonly in the 
ovary as a firm lobulated somewhat translucent growth, often containing 
many white spots about the size of a pin’s head. Other organs which 
may be involved are the bursa of Fabricius, heart, kidney, lungs and 
intestines. In all such apparent tumour cases the nerves should be 
examined, since, when enlargements are present, an important differential 
diagnostic aid is afforded between lymphocytoma and the lympho- 
granulomata of fowl paral3rsis. 

The kidneys may be swollen and grey in coloiu*, due to a diffuse 
infiltration with l3rmphoid cells (lymphoid leucosis). If the convoluted 
tubules arc very prominent and shine through the capsule, and minute 
white crystals are abundant, then nephritis (frequently associated with 
visceral gout) is present. The abdominal and thoracic air-sacs may contain 
a grey velvety material, indicative of pneumomycosis, caused by a mould 
Aspergillus sp. 

The foregoing list of common post-mortem findings must not be 
assumed to be specific for the diseases mentioned. Disease is rarely 
constant in its manifestation, and so all pathological changes must be 
carefully correlated w'th the history, age, sex and species before a diagnosis 
is made, and frequently recourse to the laboratory is essential for a final 
diagnosis. No mention has been made of the post mortem examination 
of very young chicks as in all cases it ‘s much more satisfactory to send 
them straight to the laboratory. 


• The Packing of Material for Laboratory Examination 

If possible, a typically affected live bird should be submitted to the 
laboratory. Failing this an unopened freshly dead or killed bird, securely 
packed in a strong cardboard box aftei wrapping in paper, should be 
sent, together with a full history of symptoms, etc. The submission of 
organs alone for bacteriological examination is not satisfactory, but if, 
e.g. intestines suspected of containing worms, or tumorous organs are 
sent, they should be placed in a lo per cent, solution of formalin in a 
water-tight container and carefully packed to prevent breakage. 
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Special DiagnCEtic Methods in the Field 

Under this heading comes (a) tuberculin testing, and (b) the rapid 
(stained antigen) test for pullorum disease. Tuberculin testing has been 
^It with in Chapter XII, which the reader should consult. 

The technique of the stained antigen test is essentially veiy simple, 
and if only a few birds are to be tested occasionally, very little equipment 
is required. If, however, frequent large-scale testing is contemplated, 
it would be adi^ble to get special equipment such as is used by the 
veterinary staff ot the Ministry of Agriculture and Fisheries. 

All that is required for a few testa is a bottle of stained antigen, a 
rubber teated pipette, a spirit lamp, cotton wool, a bottle of alcohol, 
a stout triangular Hagedom needle, a porcelain plate or enamel tray, a 
grease pencil, and a wire loop such as is used in bacteriology for inoculating 
cultures. The loop should be enlarged so that it can hold a fair-sized 
drop of blood (about 5-6 mm. diameter is sufficient). 

With an attendant holding the bird to be tested, a few feathers are 
plucked from the iimer aspect of the “ elbow ” joint, and the part wiped 
with cotton wool damped with alcohol. Sterilise the wire loop, prick 
the brachial vein with the needle and take up a loopful of blood and 
mix with a drop of antigen about the size of a shilling, previously placed 
on the plate or tray by means of the pipette. Mix antigen and blood 
thoroughly with the loop and then gently rock the plate for about half a 
minute. 

A rapid agglutination, characterised by a granular clumping in the 
mixture, indicates a carrier fowl. The speed of the agglutination varies 
with the external temperature, and therefore testing should be done 
inside a building. Generally speaking, a deposit not appearing until 
after one minute should be disregarded or labelled “ doubtful “ for 
subsequent retest. The loop must be sterilised by flaming after every 
individual test. It must be remembered that carriers of fowl typhoid 
also react to this test as there is a cross-agglutination, and only a 
bacteriological examination will distinguish between the two diseases. 
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SYNOPSIS OF CASE RECORDING 

Description of Patient. — Species, breed, sex, age. 

Owner’s Complaint. 

History of Case. — Past history. Immediate history. 

Symptoms and Preliminary Genfkal Examination of Patient. — 
General appearance. Behaviour. lixpression. Bodily condition. 
Condition of skin and coat. Rate and character of respirations. Appear* 
ance of abdomen. Posture. Gait. Abnormal acts. Visible mucous 
membranes. Eye. External surfaces of the body. Pulse. Temperature. 

Clinical Signs arising from Systems of the Body.— Digestive 
system and abdomen. Respiratory system. Circulatory system. Urinary 
system. Nervous system. Skin. Lymphatic system. Sense oi^^ans. 
Genitalia. Ixicomotor splem. 

Special Diagnostic Procedures. 

Diagnosis, Differential Diagnosis and Etiology. 

Prognosis. 

Treatment. 

Progress of Casf. 

Termination. 

Post-mortem Ex \mina noN. 

Discussion. 

References. 
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SCHEDULED DISEASES IN GREAT BRITAIN 

Under the Diseases of Animals Act 1950 orders are made in respect 
of certain contagious and infectious diseases of animals, the diseases in 
respect of which these orders are made being known as the diseases sche- 
duled imder the Act. The term notifiable disease is sometimes applied 
to the diseases so scheduled because of the obligation imposed on any 
veterinary surgeon who encounters a case or suspected case of such 
diseases to notify the existence of it to the police when the order in respect 
of the diseases requires notifying. 

Some of the scheduled diseases have not occurred in Great Britain for 
some time and the purpose of maintaining an order in force is to provide 
iq^al sanction for the methods required to prevent their re-introduction. 

The diseases still occurring in Great Britain in respect of which 
notification is required are : ~ 

Anthrax 

Foot and Mouth Disease 

Swine Fever 

Atrophic Rhinitis of Swine 

Certain forms of Bovine Tuberculosis 

(The forms of bovine tuberculosis that must be notified are tuberculosis 
of the udder, tuberculous emaciation, chronic cough with definite clinical 
signs of tuberculosis and animals excreting or discharging tuberculous 
material. As a result of the successful campaign to eradicate bovine 
tuberculosis from Great Britain the notification of cases of bovine 
tuberculosis will soon be a thing of the past). 

Fowl pest is notifiable but not to the police ; the owner or veterinary 
surgeon is required to notify the suspected presence of disease to the* 
Veterinary Laboratory of the Ministry of Agriculture, and the owner is 
also required to send the carcase of the bird to the laboratory. Fowl 
pest includes fowl plague and Newcastle disease. 

The diseases no longer occurring in Great Britain but of which 
notification of cases or suspected cases is still required should the disease 
be re-introduced are : — 

Cattle Plague (Rinderpest) 

Glanders or Farcy 

Epizootic Lymphangitis 

404 
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Parasitic Mange (Sarcoptic and Psoroptic only) of Horses, Asses 
and Mules 

Contagious Bovine Pleuro-Pneumonia 

Rabies 

Sheep Scab 

Sheep Pox 

For further information in regard to the control of diseases of animals 
in Great Britain the reader should refer to the Handbook of Orders 
Relating to Diseases of Animals published by H.M. Stationery Office, 
London. 


aCa 



APPENDIX III 
INCUBATION PERIODS 


The accurate estimation of the incubation periods of infective and 
contagious diseaSes is, under field conditions, somewhat difficult. The 
exact time of infection cannot always be determined, and the onset of 
the symptoms may be so gradual that the precise time when the incubation 
period ended cannot be stated accurately. 

In diseases which are acute and show a sudden onset of characteristic 
symptoms, the incubation period can be stated with some precision, 
but even in such diseases the infecting agent may vary in its virulence. 
An animal may have a natural or acquired resistance to a particular 
infection, and where the immunity is not sufficient to prevent establish* 
ment of disease it may suffice to prolong the period before the onset 
of symptoms. In the more insidious diseases, the disease process may 
be established long before the symptonrs of disease occur ; as, for instance, 
in tuberculosis, where a lesion may be demonstrated at about three weeks 
after infection although the particular animal may never exhibit symptoms 
of disease. Again, the time of onset of symptoms may be conditioned 
by the route or site through which infection gained access to the body. 
In certain diseases, the causal agent, though present, docs not become 
active without the intervention of some activating ^ent. In diseases 
carried by an insect the occurrence of infection is dependent on the 
activity of the vector ; if the disease can be transmitted artificially the 
incubation period so determined may be used to assess the probable 
time of natural infection. 

In most diseases some assistance in determining the incubation 
period may be obtained by a study of the events following experimental 
infection. It must, however, be realised that the conditions prevailing 
for natural infection arc not entirely comparable to those associated 
vrith the artificial production of a disease. Under experimental conditions 
a lethal or definitely infective dose of the causal agent is directly introduced 
into the body, whereas imder field conditions much smaller doses may 
be acquired, and the variety of other factors already mentioned have 
to be considered. It is necessary that the incubation period quoted 
for any disease should extend sufficiently to cover all reasonable, 
contingencies, but in some diseases, while a wide range must be given, 
it can often be claimed that the commonly experienced incubation 
period falls within much narrower time limits. 
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Acute Contagious and Infective Diseases 


Diteaie 

Range 

Average 

Remarks 

Anthrax 

Not more than 10 


Usually very 

Distemper canine . 

days 

3-7 days 

4 days 

short 

Foot and mouth disease . 

2-zo days 

48-72 hours 

Shorter period 

Influenza equine . 

3-10 days 

4 days 

* more usual 

Influenza piglet 

10-14 days 

•*. 

... 

Pleuropneumonia, con- 

1-3 weeks 

2 we^s 

Onset very 

tagious bovine 

Pus^ar dermatitis, con- 

4-7 days 


insidious 

tagious 

Rabies canine 

9 days-15 months 

1-2 months 


Rabies equme and bovine 

9 days-15 months 

1-3 months 

.. 

Rinderpest 

Strangles 

3-9 days 

3-8 days 

... 

... 

Swine erysipelas - j 

1-5 days 

3-5 days 

... 

Swme fever . 

5-10 days ^ 

... 

... 

Tetanus 

1 day-3 weeks 

4-15 days 

... 

Variola ovina 

Virulent 2-7 days 

... 

... 

Variola vaccinia 

Bemgn 10-20 days 
3-6 days 

... 

... 


Chronic Diseases with an Indefinite Subclinical Stage 

The presence of an established infection in the body is probable 
after the period stated, during which period the capacity to react to an 
allei^ic test will have developed. 


Disease 

Range 

Average 

Remarks 

Glanders 

1-3 months 

1 month 

... 

Johne’s disease 

1-3 months 

1 month 

Clinical signs seldom seen 
in less dian 18 months 

^Tuberculosis 

1-3 months 

1 month 

The appearance of clinical 
signs may be indefinitely 

1 delayed. 


Diseases with an Undefinable Incubation Period 

Blackquarter and braxy are diseases which are dependent for their 
development on the action of some exdting factor, consequently it is 
impossible to state an incubation period for these diseases. 

The disease of sheep, louping-ill, is transmitted by an insect vector 
Ixodes ricinus ; the incubation period following subcutaneous injection 
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of virus is from seven to fturteen days, following experimental tick 
infestation from eight to eighteen days. (Data supplied by Dr D. R. 
Wilson, Moredun Institute, Gilmerton, Midlothian.) 

In the disease of sheep known as scrapie, and thought to be due to a 
virus, the incubation period is known from clinical experience to be at 
least eighteen months. 

In parasitic mange the incubation period is very variable as the disease 
may remain dpnnant for a very long time. Following massive infections 
in susceptible animals, lesions may be demonstrable in fourteen days. 
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Abdomen, 20, 39 
auscultation, 41 
horse, 49 
distension of, 40 
in cattle, 80 
in toUc, 55 

examination of cattle, 68 
dog and cat, 92 
horse, 49 
P»g, 8s 
sheep, 84 
palpation of, 41 
dog and cat, 92 
pig. 85 

percussion, 40 
cattle, 70 
dog and cat, 92 
horse, 49 
puncture of, 41 
Acetest, 315 
Abducent nerve, 194 
Abomasitis, 69, 75 
Abomasum, 62 
dilatation, 75 
displacement, 70, 75 
examination, 75 
foreign bodies in, 77 
impaction, 76 
torsion, 76 
ulceration, 76 
Acanthosis, 225 
nigricans, 246 
Accommodation (eye), ^93 
Acetonsemia, 25 
Acne, 245 

Actinobacillosis, 25, 26, 64, 75, 
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Actinomyces hovis, 271 
Actinomycosis, 25, 64, 66, 117 
Actions, abnormal, 21 
Acute metritis, cow, 81 
Acute nephritis, 169 
Age, 16 

Agglutination tests. 329 

l^illary while diarrhoea, 400 
Agranulocytosis, 383 
Albustix, 310 
Allergy, 278 
Allergic reactions, 278 
Alopecia, 246 
Amidostomum spp., 398 
Amphoric sound, 120 
breathing, 122 
Ansemjfi, 150 
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Anaemia, aplastic, 380 
hypochromic, 380 
hypoplastic, 380 
macrocytic, 380 
microcytic, 380 
piglet, 380 
Anal glands, 88, 94 

Analysis of symptoms and clinical signs 
in urinary system, 175 
Anaphylaxis, 278 
Anatomy, 

circulatory system, cattle, 134 
dog, 134 
horse, 133 

digestive system, cat, 88 
cattle, 60 
dog, 86 
horse, 41 
pig. 85 
sheep, 63 
external ear, 262 
eye, 257 
liver, 97 

lymphatic system, 247 
nervous system, 183 
respiratory system, cat, 105 
cattle, 103 
dog, los 
hoise, 103 
pig, 104 
sheep, 104 
urinary system, 166 
Aneurism, verminous, 59 
Animal, description of, 15-17 
Anisocytosis, 357, 379 
Anoplocephala perjoliata^ 341, 343 
Anorexia, 39 

Anterior ch^ber, eye, 257, 258 
Anthrax, 81, 402 

Anthrax bacilli, examination for, 324, 
386 

Aortic vahe, incompetence, 146 
stenosis, 145 
A| ot arance, 17 
Appente, 15, 39 
depraved, 22, 48 

Application and interpretation of clini- 
cal laboratory aids in diagnosis, 
362 

Aqueduct of Sylvius, 185 
Arthritis, 270, 275 
Auaridia gallic 397 
Ascaris ^orum, 341, 342 
lumbricoides, 341, 344 
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Ascites, 40 
in poultry, 395 
Ataxia, 190 

Atrophic rhinitis, s 10, 402 
Auditory nerve, 196 
Auscultation, 9 
area of, (See percussion), 115 
chest, 1 18 
heart, 139 

Autonomic nervous system, 199 
Avian pneumo-encephalitis, 333, 391 


Babesia hovts, 99, 230 
Bacillary white diarrhoea, 331, 398,400 
B. hronckisepticus^ 1 10 
B. Preisz^Nocard, 245 
B, purifaciens, 222 
Bacteriology, clinical, 321 
Baerman technique, 340 
Balanitis, 264 
Ballottement, 79 
Basophils, 360, 383 
Behaviour, 17, 188 
Benedict’s test, 312 
Benzidine test, 50, 311 
Bile, 98 
pigments, 310 
salts, 311, 366 
Bilirubin, 99, 370 
Blackhead in turkeys, 397 
Black quarter, 227, 270 
Bladder, examination of, 170 
Blebs, 222 
Blindness, 192 
Blood analysis, 368 
bilirubin, 317, 370 
calcium, 317, 370 
cobalt, 319, 372 
copper, 319, 372 
inorganic phosphates, 317, 370 
magnesium, 317, 370 
sugar, 316, 368 
transaminase, 318, 371 
urea, 3i7» 369 
Blood clotting time, 361 
Blood, collection of, 300 
Blood, examination of in relation to 
circulatory disease, 150 
Blood film (or smear) stained, 357, 359 
Blood, Means and distribution table of, 

378 

Blood sampling technique, 302 
Blood sedimentation rate, 361, 381 
Bodily condition, 18 
Body siufaces, 27 
Bones, 271 

Bone marrow, aplasia, 150 
hypoplasia, 150 
studies, 380 

Bovine tuberculosis, 402 


Bracken poisoning, 215, 375 
Brain and brain stem, 183 
Braxy, 13 
Breed, 16 

British bovine hemoglobinuria, 163, 
230 

Broken-mouth, 65 

Broken-wind, 19 (See Chronic alveolar 
emphysema) 

Brom-cresol-purple, 267 
Brom-thymol-blue, 267 
Bronchial sound, 119 
distension of, 120 
Broilchiectasis, 124 
Bronchitis, 121, 125 
Broncho-pneumonia, 121, X25 
Brucella abortus ^ stain for, 324, 328 
Agglutination test, 329 
Milk ring test, 330 
Bulls, 222 

Bunostomum trigonocephalum^ 342, 343, 
349 


Caecum, impaction of, 57 
Calcium deficiency', 89, 182 
in blood, 317, 370 
Calculi, intestinal, 52, 53, 58 
urinary, 173, 179 
vesical, 169, 171, 175, 179 
Calf diphtheria, 65, 109 
Canine hysteria, 203 
Canine virus hepatitis, 100, 332 
Capillaria spp., 397 
Carcinoma, lUng. 130 
Cardiac arrhythmia, 141, 147, z6z 
cj’cle, 134 

dilatation, 139, 146, z6z 
hypertrophy, 139, 146, i6z 
dog, 165 

palpitation, 109, Z62, Z63 
sounds, 134 
Cardiospasm, 45 
Case recording, synopsis, 401 
Casts, in urine, 174 
Cataract, 259 
Cattle plague, 402 
Caudate nucleus, 185 
Cerebral hsemorrhage, 215 
Cerebral peduncle, 184 
Cerebellum, 184 
Cerebrospinal tracts, 185 
Cerebrum, 184 

Chabertia ovina, 342, 343, 348, 349 
Chemistry, clinical, 308 
Chest, auscultation, xi8 
exploratory puncture, 123 
palpation, 113 
percussion, X13 
phyrsical examination, ixz 
radiological examination, 123 
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Chest wall, csdema of, 113 
Chddng, horse, 45 
cattle, 67 
Chorea, 202 
Chorioptic mange, 237 
Chronic alveolar emphysema, 19, 106, 
III, 115, 119, 122 , 127 
Chronic interstitial nephritis, 92, 169, 
172, X76, 180, 36s, 369 
Circulatory system, 132 
Clinical bacteriology, 321 
interpretation, 376 
Clinical chemistry, 308 
interpretation, 364 
Clinical examination, 
circulatory system, 135 
digestive system, cat, 88 
cattle, 63 
dog, 88 
horse, 44 
pig. 8s 
sheep, 84 
ear, 262 
eye, 258 
general, 22 

lymphatic system, 252 
nervous system, 188 
respiratory system, 105 
skin, 219 

urinary system, 168 
Clinical findings, 7 
Clinical haematology, 351 
interpretation, 377 
Clinical hclminthcilogy, 335 
interpretation, 376 
Clinical sign, 6 
Clinitest, 313 
Clinistix, 313 
Clonic spasms, 201 
Clotting time, 361, 380 
Coagulation time, loi, 361 
Coat, x8, 28 
Cobalt, 373 

Coccidia, examination for, 32h 
Coccidiosis, 328 
poultry, 392, 397 
Coenunu cerehraiis^ 181, 216 
Cog wheel respirations, 120 
Collection of material for laboratory 


examination, 299 
Colic, 45 

abdominal distension in, 55, 56 
cattle, 68 

classification of, 53 
differential diagnosis, 54. 5^ 
eructation in, 48, 56, 5/ 
faeces in, 55, 56 
meduuiical, 53, 54, 55, 56 
mucous membranes in, 55, 56 
muscular tremors, 55, 56 
obstructive, $3, 56 


Colic^ain in, 54, 56 
pulse in, 47, 54, 56 
rectal examination, 50, 56, 57 
recurrent, 57 
regurgitation, 48, 56, 57 
renal, 45 

respiration in, 47, 55, 56 
signs of, 46 

spasmodic, 53, 54, 55, 56 
sweating in, 47, 55, 56 
temperature in, 47, 56, 57 
tympanitic, 53, S4i^s'. 56 
Complement fixation tests, 332 
contagious canine hepatitis, 332 
foot and mouth disease, 332 
Johne^s disease, 332 
Conditions involving lymphatic system, 

253 

Conation of lungs, 107 
Conjunctiva, 23, 258 
Conjimctival reflex, 195, 20( 
Constipation in pigs, 86 
Contagious bovine abortion, 329 
Contagious bovine pleuro-pneumonia, 
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Contagious canine hepatitis, 100, 332 
Contagious pustular dermatitis, 13, 
222 

Convalescence, 38 
Convulsiom, 202, 203, 214 
calves, 77, 78 
pigs, 86 

Cooperta spp,, 343. 349 
Copper, 319, 372 
Copper deficiency, 19, 372 
Cornea, 1:57, 258 
Corneal opacity, 258 
reflex, 195, 206 
ulcer, 258 
Corona radiata, 185 
Corpus callosum, 185 
striatum, 185 
trapezoidcum, 183 
Corynebacterium in milk, 268 
Corynebacterium ovis, 245 
pyogenes, 328 
renaU, 178 
Cough, no 
chronic, iii 
dry, HI 
/.uoxysmal, no 
snort, III 
suppressed, in 
tone of, 112 
Cow pox, 220, 221 
Cranial nerves, 184, 187, 191, et stq. 
Crepitation, 121 
Crisis, 38 

Cruciate fissure or sulcus, 184 
Cryptococcus farciminosus^ 254 
CuTOni test, 265 
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Cyanosis* 23, 140 
Cystitis* 169* 1^* 179 

DandnifF (See Pityriasis) 

Davainea spp,, 397 
Deciduous teeth* 66* 89* 273 
Decussation of optic fibres* 191 
pyramids, 186 
Defascation reflex* 208 
Defervescence* 38 

Degeneration, nervous system* 212* 216 
Deglutition reflex*<^2o8 
Dehydration, 28* 150* 270 
Demodectic mange* 238 
Demodex foHiculorum, 229* 239* 245 
Depraved appetite, 48 
Description of animal* 15 
Desquamation* 224 
Diagnosis, 2 
of poultry diseases* 390 
Diaphragm* spasm of* 109 
Diaphragmatic hernia* 54* 107, 124 
Diarrhoea* cattle* 78 
dog and cat, 92 
foal, 59 
horse, 49 
pig, 86 
sheep* 84 

Diastolic murmur, 146 
Dictyocaulus filaria, 343* 344 
Dictyocaulus viviparus, 343, 344 
Dietetic deficiency* 2 
Differential white cell count* 358 
Digestive disturbances, 
cattle* scheme for differential diag- 
nosis Table II* 80* 111 , 82 
Digestive system* 39 
cattle* 60 
dog and cat* 86 
horse* 41 
pig. 8S„ 
sheep, 84 

Dipylidium caninum^ 344 
Direct smear* mange mites* 232 
worm eggs, 335 
Disc, intervertebral, 210 
protrusion* 210 
Disease (definition), 5 
Diseases, (scheduled) 402 
Distemper, 26, 89* 92* no, 203, 213 
Distension of abdomen, 40 
cattle, 80* 
hor8e*^55* 56 

DriiSwater’s gag* 64 
Dropsy of lateral ventricles, 187 
Dysphagia* 39 

Ear* 262 
Eczema* 244 


Egg-counting (helmintfi) tedmique* 
.337 . 

Etmerta neeatnx^ 397 
teneUetm to 7 

Electrocardiograph* 151 
interpretation* 155 
Emphysema, 122 
acute alveolar, 119 
acute interstitial, 127* 128 
chronic alveolar, 127 
subcutaneous* 128* 226 
Emprothotonus, 201 
Encsephalitis* 214 
Endocardial sounds, 143 
Endocarditis, acute, 146, 160, 276 
cattle* 163 
dog, 147, 163, 276 
chronic, 164 
verrucose, 147, 163 
Enteritis, cattle, 78 
dog and cat, 91* 93 
feline, 382 
horse, 49 
pig, 86 

Entcrotoxsemia* 14* 84* 334 
Eosinophilia* 382 
Eosinophils, 360 
Epidemiology, 13 
Epididymitis* 264 

Epileptiform compulsions, 78, 86, 203, 
214 

Epizootic lymphangitis* 222* 223* 403 
Equilibrium* 197 
Equine influenza, 26, 109, 116 
Equine strongylosis, 346 
Equisetum poisoning* 215 
Ergot poisoning* 215 
Eructation in cattle, 67, 73 
in colic, 48, 56, 57 
Erysipelothrix rhusiopathia, 275 
Erythema* 244 
Erythrocyte count* 352 
indices, 356 

counts’ interpretation, 379 
sedimentation rate* 361 
Eversion of rectum* pig, 86 
Examination, methods, 8 
of sputum for helminths* 348 
for B. abortus^ 328 
for B. anthracis, 324 
for coccidia* 328 
for helminth eggs, 335 
for helminth larvse* 340 
for Leptospira^ 330 
for mastitis organisms, 327 
M, paratubercuhsiSf 327 
M. tuberculosis^ 325 
Examination for ddn parasites* 227 
Expression, 17 
Extra-systole* z6i 
Eye* 26, 257 
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Facial ncrvci 196 
Fscal impaction, 91, 94 
Fasces, abnormalities of, 49 
blood in, 50, 78, 9a 
character of, 39, 49 
collection of, 305 
examination for worm eggs, 335 
in colic, 56, 57 
occult blood, 50 
l*alse colic, 45 
False cow pox, 221 
Farcy (See Glanders) 

Fasciola hepatica, 78, 342, 343 
Fascioliasis, cattle, 347 
sheep, 347 
Fastigium, 38 
Favus, 223, 243 
heet, 276 
Fehling’s test, 313 
Feline catarrh, no, 124 
enteritis, 382 
Fermentation test, 314 
Fever, characteristic^, 36 
significance, 36 
stages, 38 

Filaroides osleri, 111, 345 
Fits, 202 
Flatus, 40 
Fleas, 230 

Fluke eggs, counting, 340 
Fluorosis, 66, 374 
Foal, diarrhoea, 59 
indigestion, 59 
intussusception, 59 
retention of meconiiun, 59 
“ Fog fever,’* 128 

Foot and mouth disease, 13, 21, 22, 24 
26, 64, 276, 33a, 405 
Foot rot, 277 
Forage acari, 239 
Foramen of Monro, 185 
Foreign body, abomasum, calves, 77 
mouth, catUe, 64 
dog and cat, 90 
oesophagus, cattle, 67 
dog, 90 
horse, 45 

intestine, dog and cat, 93 
pharynx, cattle, 66 
dog and cat, qo 
reticulum, 72 

stomach, deg and cat, 9i> 93 
Fouchet’s test, 310 
“ Foul of the foot,” 276 
Fowl cholera, 391, 392, 396 
Fowls, destruction of, 394 
Fowl paralysis, 393, 398 
pest, 333, 391. 398, 40a 
pox, 392, 394 
typhoid, 39i» 396» 400 
Friction, pericardial, 147 


Friction, pleural, 113, 122 
Funaiond disturbance (definition), 6 
Fundus (eye), 259 
Fusifonmis necrophorus^ 277 


Gait, 21 

in relation to circulatory disease, 149 
in relation to nervous disease, 189 
Gangrene of lung, 109 
Gastric distension, horse, 48 
impaction, horse, sequel to, 276 
Gastritis, dog, 89, 93 

cattle, See Abomasitis, 69, 75 
General inspection, 17 
Genitalia, 264 
Gerhardt’s test, 315 
Gid, 181, 216 
Gingivitis, 25, 89 

Glanders, 23, 24, 108, io«», 222, 223 
a54» 40 a 
Glaucoma, 26 

Glosso-pharyngeal nerve, 197 
Glycosuria, 366 

Gordon-Whitlock, special counting 
slide, 338 
technique, 337 

Gram, negative organisms, 322 
positive organimss, 322 
Gram’s stain, 321 
Grass sickness, 14, 18, 46, 49 
Grass staggers, 203 
Grass tetany, 14, 182 
Grease, 226 

Grinding of teeth in cattle, 69 
Grunting, 105 
in cattle, 68 
in horses, 108 
Guaiacum test, 3 1 1 
faeces, 50 
Gut tie, 81 

'xuttural pouches, pus in, 110 


Hawksley micro-centrifuge, 356 
Haemagglutination inhibition test, 333 
Hsematocrit, 355 

Hawksley micro-centrifuge, 356 
Wintrobe’s method, 355 
interpretation 379 
I^xmatology clinical, 351 
Hsematuria, 173 
Hsemocytometer slide, 354 
counting chamber of, 353 
improved Neubauer counting cham- 
ber, 355 

Hemoglobin estimation, 351 
alkalme hsematin method, 352 
Haldane method, 351 
Hasmatocrit, 351, 355 
Photometric meth^, 352 
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Hemoglobin estimation, Sahli me|hod, 

351 

Tallqvist method, 351 
Hsemoglobin, tests for, 3x1 
Hemoglobin values, interpretation, 377 
Haemoglobinuria, 99, 173 
Hemolytic jaundice, 98 
Heemonchuscontortus, 335, 34a, 343, 347, 
349 

Hemorrhage, cerebral, 215 
Hemorrhagic septicemia, 23, 78, 117 
** Hard pad,” 224 
Harvest mites, 239 
Hay's sulphur test, 31 1 
Hearing, 196 

Heart, adventitious sounds, 143 
auscultation of, 139 
block, 158, 165 
examination of, 136 
inspection of, 136 
murmurs, 143 
palpitation, 137, 140 
percussion of, 138 
rhythm alterations in, 141 
soimds, 134 
re-duplication of, 141] 
volume of, 140 
Helminthology, clinical, 335 
Hemiplegia, 188 

Hepatitis, canine, virus, 100, 332 
Hernia, 52, 54, 57 
diaphragmatic, 54, 107, 124 
incarcerated, 54 
strangulated, 16, 54, 57 
Hiccup, 109 
History, 12 
immediate, 14 
past, 13 

Hodgkin’s disease, 256 
Hydrocephalus, 189 
Hydrometer, 309 
Hydropericardium, 122, lOo 
dog, 164 

Hydrothorax, 117, 123 
Hyostrongylus nindus^ 344 
Hyperkeratinisation, 224 
Hyperkeratosis, 225 
Hyperpyrexia, 37 
Hypoglossal nerve, 199 
Hypomagnesiaemia, 182, 201, 203, 370 
Hypopyon, 258 
Hypostatic congestion, 116 


Icterus (See Jaundice) 

Ictotest, 311 

Identification of worm eggs and larvse, 

340 

Immunity, 278 
Impaction, 53, 56 
Impetigo, 222, 223> 245 


Incubation, 38 
pmods, 404 
Indican, tests for, 314 
Infection, 38 

Infectious feline catarrh, 110, 124 
Influenza, equine, 26, 109, 116 
piglet, xxo 
Inguinal canal, 264 
Inspection, (definition), 8 
Internal capsule, 185 
Interpretation of symptoms and signs, 
general, 33 

in nervous system, 21 1 
Interpretation of urine analysis, in 
urinary disease, 172 
Interpretation of worm egg counts, 
345 

Intervertebral discs 
ossification, 275 
prolapse, 21 1, 275 
Intestine anatomy, cattle, 62 
dog, 87 
horse, 42 

pig. 85 

Intestine examination, cattle, 78 
dog and cat, 91 
horse, 49 
pig, 86 
sheep, 84 

Intestine obstruction, of dog and cat, 
91, 96 

Introduction, general, 1 
Intussusception, cattle, 81 
dog and cat, 91, 93, 97 
foals, 59 
horse, 54 

Invagination (See Intussusception) 

Invasion period, 38 

Iris, 257, 258 

Iritis, 258 

Ixodes ricinus, 230 

JafTe’s test, 314 
Jaundice, 23, 98, 370 
Johne, bacillus, examination for, 327 
Johne’s disease, 18, 19, 78, 84 
Complement fixation test for, 332 
Johnin test, 297 
” Joint-ill,” 275 
Jomts, 27s 
Jugular pulse, 148 

Keds, 232 
Keratitis, 258 
Keratocele, 258 
Keratosis, 225 
Keratosis nigricans, 246 
Ketones, smell of 25, 
tests for, 315 
Ketosis, 367 

Kidneys, examination of, 170 
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Lambing sickneas, 370 
Lamb dysentery, 13, 84 
Lameness, 276 
Laminitis, 20, 290, 276 
Larvae (worm), examination of, 340 
Laryngeal ventricles, 103, 108 
Laryngitis, 125 
Larjmgo-tracheitis, 392, 398 
Lateral ventricles (cerebral), 185 
dropsy of, 187 

Lead poisoning, 203, 215, 373 
Leishman’s stain, 359 
Lens, 257, *59 
Lentiform nucleus, 185 
Leptospira camcola^ 89 
in urine, 328 
agglutination tests, 330 
icterhamorrhagia, 99 
agglutination tests, 331 
Leptospiral infections, 24 
jaundice, 89, 99 
Lesion (definition), 5 
Leucocytosis, 382 
Leucopoenia, 382 
Leucosis in poultry, 393, 396, 399 
Leukaemia, lymphatic, 4, 255 
Lice, 227, et seq- 
Limncea truncatula^ 78 
Linguatula t€enoides, 110 
Liver, antitoxic function, 100 
biopsy, 306 

clinical examination, 98 
fluke, 14, 78, 347 
sheep, 84 
parasitism, 101 
regional anatomy, 97 
lobular pneumonia, i:’i, 125, 126 
Locomotor system, 270 
Lbffler’s methylene blue, 321 
Louping ill, 14, 190, 202, 213, 230 
Luctlia sericata, 232 
Limg, congestion of, 23, 106, 107, 109, 
2X6 

Lymphangitis, equine, 20, 119, 254 
equine epizootic, 222, 254 
Lymphatic glands, respiratory system, 
212 

Lymphatic system, 247 
Lymphocytes, 360 
Lymphocytosis, 383 
Lymphosarcoma, 383 
m^iastinum, 230, 256 
Lysis, 38 

McFadyean Reaction, 325 
Macule, 222 
** Mad staggers,** 282 
Maggots, 223, 232 
Magnesium in blood, 327, 370 
low blood in calves, 78 
deficiency, 282, 203 


Mali^iant bovine catarrh, 26, 64, 209 
Mallein tests, 294 
intradermopalpebral, 295 
ophthalmic, 296 
repetition of, 297 
subcutaneous, 295 
Mamms, 265 
Mammary tumour, 269 
Mange mites, 232, et seq. 

microscopic demonstration, 232 
Mastitis, acute, 266 
bitch, 269 
chronic, 266 
cow, 127, 266 
goat, 268 
mare, 268 
sheep, 268 
sow, 269 

tuberculous, 266, 267 
Mastitis organisms in milk, 327 
Mean corpuscular hsemog^bin con- 
centration, 356 

Mean corpuscular volume, 356 
Meconium retention, 59 
Mediastinal tumour, 112, X17, 123 
Mcdiastinitis, 123 
Medulla oblongata, 183 
Megrims, 182 
Melina, 50 

Membrana nictitans, 27, 212 
Meningo-cnccphalitis, 214 
Meningo-myelitis, 214 
Metallic sounds, 122 
Metastrongylus appt, 344 
Metastrongylus larvae, 341 
Metritis, 265, 275 
bitch, Q2 
row, 81, 127 

Microscopic demonstration of skin 
parasites, 232 
^4icrosporon, 240, 242 
Micro-hsematocrit reader, 356 
licturitjon, 168 
frequency, 169 
pain on, 270 
posture of, 169 
reflex, 209 
straining after, 170 
Miliary tuberculosis, 112, 117, 230 
IVlilk, alkalinity, 267 

biological examination, 268 
bl'tod in, 268 
changes in, 266 
collection of, 267, 304 
deposits, 268 
incubated, 268 
laboratory examination, 267 
ring test, 330 

samples, preservation of, 304 
Milk fever, 20, 370 
blood changes in, 370 
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Mine detector, 74 
Mitral valve, incompetence, 145 
stenosis, 145 

Mode of esctension of skin disease, 

zzs 

Moist sounds, tzi 
Momezia expansa^ 342, 343 
Monocytes, 360, 384 
Motor nerve activity, aoo 
Motor nerves, zoo 
Mouth, 24 

examination of c^tJe, 63 
dog and cat, 88 
horse, 44 
pig, 85 
sheep, 65 
odour, 65 
ulceration, 24 
vesication, 24 
Mucosal disease, 24, 64 
Mucous membranes, 23 
Muellerius capillaris^ 344 
Murmurs, (cardiac), 
character of, 143 
diastolic, 146 
location, 143 
mixed, 146 
presystolic, 144 
significance, 146 
systolic, 145 
Muscles, 270 
Muscular atrophy, 270 
dystrophy ir calves, 270 
spasms, 17 

Mycobacterium paratuberculosis, 79, 

327 . 

Mycobacterium tuberculosis, 
examination for, 325 
Myeloid leukaemia, 383 
Myiasis in sheep, 232 
Myocarditis, acute, 160 
MyohaemogJobinuria, 14, 190, 200, 270 


Nasal catarrh, 124, 126 
Nasal discharge, 109, 126 
Nasal mucosa, 24 
Navel-ill, 275 
Necrotic enteritis, 13, 86 
Nematodirus battus, 347 
filicollis, 347 
Nematodiriasis, 347 
Nematodirus spp., 342, 343, 349 
Nephritis, acute, 24, 25, 89, 169, 175, 
176, 365 

acute mterstitial, 176 
parenchymatous, 275 
chronic interstitial, 92, 169, 172, 176, 
180, 36s, 369 
pyaemic, 177 
in poul^, 399 


Nerves, autonomic, 199 
cranial, 184 
examination of, 191 
groups of, 287 
motor, 200 
sensory, 203 
Nervous system, 181 
degenerative changes, 281, 222, 226 
Neurone, lower, upper, 186 
Neuro-ljrmphomatosis, 393 
Neutrophiha, 382 
Neutrophils, 360 
Neut)x>p<£nia, 382 
Newcastle disease, 333, 391 
Newman’s stain, 323, 327 
Non-parasitic skin diseases, 244 
Nottedres cati, 234, 238 
Notoedne mange, 238 
Nutrition in skin disease, 218, 219 

Obstructive jaundice, 99 
Occultcst, 322 
Oculomotor nerve, 284, 192 
tests of, 293 
OEdema of dewlap, 162 
lung, 22 

subcutaneous, 226, 267 
pulmonary acute, bovine, 226 
(Esopkagostomum dentatum, 344 
(Esophagus, cattle, 67 
perforation of, 228, 227 
dog, 90 

constriction of, 95 
horse, 44 
spasm of, 45 
CEstrus ozis, 109 
Olfactory bulb, 184 
nerve, 191 
tests of, 191 
01igoc}'themia, 380 
Omasum, 61, 75 
Oocysts, 328 
Ophthalmoscope, 259 
Ophthalmoscopy, direct, 262 
indirect, 260 
Opisthotonus, 201 
Optic chiasma, 291 
nerve, 292 
examination of, 291 
Orchitis, 264 
Orf, 23, 222 

Organo-phosphorus compoimds, 375 
Oslerus osleri, 345 
Osteosarcoma, 273 
Ostertagia drcumcintay 347 
Osteragia spp., 343, 343, 347, 349 
Otodectic mange, 238 
Otodectis cynotts, 234, 238 
Ovaries, 265 

Oviduct (hens) impacted, 396 
persistent right, 395 



Owner’s complaint, iz 
Oxyuris equi^ 33S> 34i* 343^ 
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Packed cell volume, {See Ilaematocnt) 
355 

Packing and despatch of matenal for 
laboratory examination, 389 
Pain, abdominal, m cattle, 68, 81 
dog and cat, 93 
horse, 54, 56 
sensibility to, 204 
Palpation (definition), 8 
Palpitation, cardiac, 140, 162, 163, 165 
Pancreas, tumour, head of, 100 
Pancreatic deficiency in dogs, 373 
exanunation of faeces, 319 
Panleucopoenia, 382 
Papule, 221 

Paialvsis (definition), 188 
Paralysis, local, 200, 270 
radial, 200, 270 

Paralytic equine myohaemoglobinuna, 
14, 200, 270, 366 
Paraphimosis, 17 1 
Paraplegia (definition), 188 
Parasites (skin), examination for, 227 
Parasitic bronchitis, 14, iii, 340 
gastritis, 77 

gastro-ententis, cattle, 347 
sheep, 347 

Mange (Horses) Order, 403 
Parasitism, liter, 101 
Paresis (definition), 187 
Pasteurellosis, bovine, 78, 117 
Patellar reflex, 207 
Pedal reflex, 206 
Perns, 264 

Percentage corpuscular tolume, (See 
llaemalocnt), 3SS 
Percussion (definition), 8 
areas of, 1 13-1 14 
immediate, 8 
mediate, 8 

Perforation of oesophagus, 227 
Pericardial fluid, 148 
Pericardial sounds, 147 
Pericarditis, 139, 147 
acute, 160 

traumatic, 21, 139* 14S1 162 
tuberculous, dog, 147, 162, 164 
Penneal reflex 206 
Penpheral nerves, 200 
Peritoneal adhesions, 54, 58 
fluid, obtaining samples of 41 
Pentomtis, 45 
poultry, 396 
Petechiae, 23, 109 
J^eiffereUa mallei, 254 
Phantom pregnancy, 265 
Phaiyngitis, 44, 67, 90, iii, 124, 126 


Phat^, cattle, 66 
do|, 90 
horse, 44 
pig, 8s 
sheep, 63 
Phimosis, 171 
Phonendoscope, 9 
Phosphorus poisoning, 91, 99 
Pica, 48 

Piglet anaemia, 163 
Piglet mfluenza, 13, 110, iiz 
Pigmentation, 225 
“ Pmk eye,” 23 

Piroplasmosib, 99» i5i» 163, 230 
Pituitary body, 183 
Pityriasis, 245 
Platelet count, 361 

Pleurisy, 107, 117, 120, 122, 123, 128 
Pleuritic fluid, 1 17 
obtaining samples, 123 
line, 19, 107, 122 
Pleurothotonos, 201 
Pneumonia, 106, 107, 109, 116, 120, 121, 
I 2 S, 126 

lobular, 12s, 126 
interstitial, 117, 119, 126, 127 
lobar, 127 

Pneumo-thorax, 107, 115, 116, 122, 
124, 128 

Poikilocvtosis, 357, 379 
Poisoning, affecting nervous system, 
bracken, 215 
equisetum, 215 
ergot, 215 
lead, 215 
strychnine, 21s 
Poisoning, arsenic, 91, 216 
phosphorus 91, 99 
sulpha drugs m poultry, 396 
Polychromasia, 3S7, 379 
Polychrome mediylene blue, 321, 325 
f^olycythaemia, 380 
Polyuna, 22, 169 
Pons, 183 

Post-mortem, examination for parasites, 
348 

technique, 385 
m poultry, 394 
Post-part uiient clyspepsia, 25 
hsemoglobinuna, 163 
‘ ture, 20 

m relation to circulatory disease, 149 
in relation to nervous disease, 
m relation to urination, 169 
Poultry, diagnosis of disease on the 
form, 391 

packing of material for laboratory 
examination, 399 
post-mortem technique, 394 
special diagnostic methods in the 
field, 400 
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Pregnancy, x6, 40, ^65 
Pregnancy tosoemia, zoz 
Prdiniinary general examination, xi 
aigniiicanoe of, 33 
Prepuce, 264 
Probang, 68 
Prodromal period, 38 
Prostate, x68 
Prostatis, 178 

Protein in urine, tests for, 309 
significance, 17a, 365 
Protostrangylus titfescensy 344 
Pruritus, Z44 

Psoroptes communis^ characteristics, 237 
Psoroptes communis ovis^ 235 
Psoroptic mange, equine, 235 
other animals, 237 
sheep, 235 

Pullorum disease, 398, 400 
Pulmonary cavitation, 120 
congestion, 106, 107, 109, 116 
emphysema, acute interstitial, 128 
gangrene, 24 
oedema, 128, 226 
osteoarthropathy, 271 
tumour, 112, 117, 123, 130 
Pulmon^ valve, incompetence, 146 
stenosis, 145 
Pulpy kidney, 13, 14, 84 
Pulse, 28, 135 
abnormalities, 30 
character, 30 
in colic, 47, 54, 56 
jugular, 148 
normal rates, 30 
rate, 29 
rhythm, 29 
sites, 29 
types of, 13s 

Punctate basophilia, 357, 379 
Pupil, 27, 193. 194 
consensual reaction, 194 
reflex, 206 

Purpura hsemorrhagica, 23, 109 
Pus, collecting samples, 306 
Pustule, 222 
Pyaemia, 253 
Pysemic nephritis, 177 
Pyelitis, 178 
Pydo-nephritis, 178 
Pyobacillosis, 222 
Pyometra, 265 
Pyramidal tracts, 185 
P^ia, 37 


Rabies, 17, x8, 208, 2x3 
Radial paralysis, 200, 270 
Radiolo^cal examination, chest, 123 
digestive system, dog and cat, 94 
mouth and pharynx, 94 


Radiological examination, oesophagus, 
94 

stomach and intestine, 96 
heart, 159 
liver, zoi 

of nervous 83rstem, 209 
urinary system, 175 
RSles, I2X 

Reaction of urine, 172, 365 
Rectal examination, 
cattle, 79 
dog and cat, 94 
hosse, 47, 48, 50, 56, 57 
Rectum, stricture of, 94 
Recurrent colic, 57 
Recurrent laryngeal nerve, 109, 198 
Red blood cell picture, 351 
interpretation, 377 
Red cell count, 352 
interpretation, 379 
Reflexes, 206 
deeper, 207 
organic, 208 
superficial, 206 

Regenerative changes in er3rthrocytes, 
357 

Regurgitation in colic, 44, 46, 48, 57 
Renal colic, 170, 179 
Renal insufficiency, 175 
Resonance, chest changes in, ti6 
Respiration, 19, 105 
character, ic6 
in colic, 55 
rate, 105 
rhythm, 106 

Respiratory centre, reflex stimulation, 
Z06 

disease symptoms and signs, 124 
system, 102 
general signs, 102 
Reticulocytes, 380 

supra-vital staining for, 360 
Reticulum, 6z 
auscultation of, 73 
examination of, 72 
foreign body in, 72 et seq. 
gnmt, 73 
Retina, 257 

Retropharyngeal lymph glands, 
enlargement of, 66 
Rhino-laryngoscope, 44 
Rhinitis, atrophic, xzo 
Rhonchi, Z2i 
Rhubarth’s disease, zoo 
Rickets, 271 

Rickettsia of tick-bome fever in sheep, 
230 

Ringworm, 223, 240 
cat, 242 
catde, 241 
dog, 241 
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Rmgworm, horse, 241 
pigi«4* 
sheep, 241 

Ringworm fungus, demonstration of, 
242 

Roaring, 108, in. 198 
Roseola, 22X 

Rothera’s test (modified), 315 
Round worm infestation, 79, 84, 335, 
et seq. 
cattle, 343 
cat, 345 
dog, 92, 345 
horse, 342 
Pig» 344 
sheep, 343 
Rumen, 60 

auscultation, 71 
examination, 69 
palpation, 70 
percussion, 70 
Rumination, 69 
Rupture of tympanum, 263 


Salicyl-sulphonic acid test, 310 
Salivation, 24 
Salmonella in faeces, 329 
agglutination test, 330 
Sand colic, 53 
Sarcoptic mange, 233 
Sarceptes scabiei, 233, 234 
Scab, 223 
Scar, 224 

Scheduled di&casc'* in Great Britain, 
402 

Schilling’s shift tc» the left, 382 

Scissors-mouth, 65 

Sclerosing osteogenic sarcoma, 27 % 

Scrapie, 189, 190, 202, 219, 406 

Scratch reflex, 207 

Setotum, 264 

Sebonhoea, 226 

Secondary changes in skin, 226 
Sedimentation mange mites, 233 
worm eggs, 336 
Sense organs, 257 
Sensory nerves, 186, 203 
Sex, 16 
Sheep gag, 65 

Sheep helminthiasis, 84, 343, 347, 
349 

Sheep pox, 493 
Sheep scab, 225, 235, 403 
Sheep worm burden pathogenicity 
table. 240 

“Shift to the left,” 382 
“ Shivering,” 21, 190 
Skin, x8, 28, 218 
%in scrapings, 232 
Smell ^nse, use of, 9 


Smell%ense, tests of, 191 
Snoring, 108 
Snuffling, 108 
Sounds, bronchia], 119 
cardiac, 134 
crackling, 121, 122 
dry, I2I 

endocardial, 143 
friction, 122 
metallic, 122 
moist, 121 
pericardial, 147 
respiratory^ 118, et seq. 
sibilant, 121 
sonorous, 121 
vesicular, 118 

Spasm of the diaphragm, 109 
Species, 16 

Specific gravity, urine, 172, 309, 365 
Spermatic cord, 264 
Spinal accessory nerve, 199 
Spinal column, lesions of, 205 
reflex arc, 186 

Spondylitis anchylosing, 275 
Sporadic equine lymphangitis, 20, 119, 
226, 254 

Sputum, examination for, helminths, 

348 

tubercle bacilli, 325 

Stained blood felon (or smear), 357, 359 
interpretation of, 379 
Staphyloma, 258 
Stasis, intestinal, 78 
Stenosis (heart valves), 143, et seq. 
Stertorous breathing, 108 
Stethoscope, 9 

StipphnR (red cells), 357, 379 
Stomach, dog, 87 
horse, 42, 47 
Pif!. 85 

'-.rangles, 109, *53 
Streptococcus €tf(alactue, 268 
dysgalacticc, 268 
Stricture of colon, 97 
of rectum, 94, 97 
Stringhalt, 190 
Strip cup, 267 

Strongyloides tvesteri, 59, 343 
Strongylosis, equine, 346 
S^fongylus spp., 341, 342 
vslgaris, 59 

Structure of the fowl, 390 
Strychnine poisoning, 22, 201, 203, 215 
Sturdy, 21, 181, 216 
” Stuttgart disease,” 89 
Subcutaneous tissue, 226 
Sugar, in blood, 316, 368 
in urine, 312, 366 
Sugar flotation mange mites, 233 
wonn eggs, 336 
“ Summer itdi,” 239 
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Supexpurgation, 276 
Supramammaiy gland, 249, 255, 267 
Supravital staining for reticulocytes, 
360 

Surfaces of the body, 27 
Sway-baok, 181, 212, 217 
Sweating, in colic, 47, 55, 56 
in fever, 37 

Swine erysipelas, 19, 86, iix 
Swine fever, 19, 26, 86, 110, in, 
402 

Symbolic mange, #237 
Symptom (definition), 6 
Symptoms and signs of diseases of, 
circulation, 160 

digestive system {See under various 
species in Chapter 111 ) 
nervous system, 211 
respiratory system, 124 
urins^ system, 175 
Synopsis of case recording, 401 
Systolic murmur, 145 


Tachycardia, dog, 165 
Tania crassicolis, 345 
Tania multiceps, 21, 181, 216 
Tama spp., 341, 345 
Tania taeniaformis, 345 
Tallqvist method, 351 
Tapetum, 260 

Tapeworm infestation, dog, 92, 345 
cat, 345 

Tarsal reflex, 208 
Taste, 19s, 197 
Teeth, cattle and sheep, 65 
deciduous, 66, 89, 273 
dog, 89 
horse, 44 

Telangiectic osteogenic sarcoma^ 274 
Temperature, 31 
normal, 31 
in colic, 47, 56, 57 
in respiratory disease, 126 
Tenesmus, 21 
Testicles, 264 
“ Test therapy,” 4 

Tetanus, 18, 20, 27, 190, 201, 212, 
270 

Tetany, 21, 182, 190, 201, 273 
Thalamus, 185 
“ Thimbling,” 276 
Thirst, pigs, 86 
Thoma pipettes, 353 
Thrombocyte count, 361 
Ticks, 230 

Tick-borne fever, 230 
Tick pyaemia, 230, 275 
Tinkling sound, 122 
Tollen’s test, 315 
Tongue, 25 


Tonic spasms, 201 
Total white cell count, 357 
Toxascaris leonina, 341, 345 
Toxic jaundice, 99 
Toxicological investigations, 3x9 
bracken, 320 
fluorine, 320 
interpretation, 373 
lead, 3x9 

organo-phosphorus, 320 
Toxins, bacterial, identification of, 334 
Toxocara canis^ 345 
n^staXf 345 

Transaminase, 99, xoo, 37 x 
Transit tetany, X90, 201 
Traumatic pericarditis, 20, 74, X48, 16a, 
226 

Traumatic reticulitis, 72, et seq. 
Tremor, 202 
Trichonema spp., 34X 
Trichophyton^ 240 
discoideSf 241 
eqtiinum^ 241 
quintkeanum^ 243 
schimleiniif 243 
spp., 240 

Trichostrongylus spp., 342, 343, 348. 
^ . , 349 . 

Trtchurts oins, 342, 343»«349 
Tricuspid valve, incompetence, 145 
stenosis, X44 
Trigeminal nerve, X94 
” Trigger mechanism,” 14 
Trismus, 2x2 
Trochlear nerve, 194 
Trombicula autumnalis, 239 
Trombidiidse, x 83, 239 
Trombidium holosericeum, 229 
Trophic reflexes, 209 
Tubercle bacilli, examination for, 325 
faeces, 327 
milk, 326 
sputum, 325 

pleural or peritoneal fluid, 326 
urine, 327 

Tuberculin, P.P.D., 280 
Tuberculin tests, 280 
caudal fold, 284 
comparative test, 287 
cutaneous, 293 
double intradermal, 292 
double intradermal comparative, 293 
intradermal, 281 
ophthalmic, 293 
poultry, 286 

single intradermal, cattle, 284 
other animals, 285 
single intradermal comparative, 
cattle, 289 
pigs, 29a 

subcutaneous, 294 
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Tubercuk>ti8, 117, 214, 252, 254 
of bone, 275 
mastitis, M, 326 
miliary, 111 1x7, 122 
Order, 402 
poultry, 392, 396 

respiratory, cattle, 107, 110, iii, iia, 
122, 129 

dog and cat, 130 
horse, 130 
pig, 129 

Tumour, bladder, 173 
bone, 273 

intracranial, 210, 216 
heart base, 131 
lymphatic tissue, 256 
mamma^, 269 

mediastinal, 112, 117, 123, 131 
melanotic (skin), 246 
nose, no 

pulmonaiy, 112, 117, lai, 123, 130 
thoracic, 117, 130 
Tympany, equine, 53, 55, 56 
recurrent, 67 
rumen, 67, 71, 114 
Typhilitis, chronic in poultry, 397 


Udder, 265 

acute infections, 266 
clinical examination, 266 
fibrosis, 266 
induration, 266 
Ulcer, skin, 222 
Ulceration, mouth, 25 
Ulcerative cellulitis, 222 
Ursemia, 180 

Urea, blood, 175, 177, 302, 317, 369 
Urethra, examination of, 171 
Urethral calculus, 171, 175, 179 
obstruction, 171, 175 
Urethritis, 179 
Urinary system, 166 
blood in urine, 173 
casts, 174 
deposits, 173 
protein, 172 
reaction, 172 
specific gravity, 172 
Urine analysis, 308 
bile, 3x0 

blood and blood pigment, 311 

casts and deposits, 173, 316 

^ycuroiuc acid, 315 

indican, 314 

ketones, 313 

pH, 309 

protein, 309 

reaction, 309 

specific gravity, 3<ft 

sugar, 3x2 


Urine analysis interpretation, 965 

bile,|B^ 
bkx^, 366 
glycuronates, 368 
indican, 367 
ketones, 367 
protein, 365 
reaction, 365 
specific gravity, 365 
sugar, 366 

Urine, collection of, 299 
Urine retention, 169 
Urticaria, 245 
Uterus, 264 


Vagina, 264 
Vagus, nerve, 197 

Van den Bcrgh Test, 99, 100, 317, 

371 

Variola vaccinia, 220, 221 
Venous system, examination, 148 
Vent gleet, 395 

Ventricular preponderance, 158 
Verminous aneurism, 59 
Vcrrucose endocarditis, 163 
Vesication mouth, 25 
Vesicle, 221 
Vesicular sound, 1 1 8 
alterations in, 119 

Virus infections, blood changes, 382 
identification of, 334 
Virus pneumonia, of pigs, 1 1 1 
Visceral gout in poultry, 396 
Visual acuity, tests of, 191 
Vitamin A deficiency in poultry, 

398 

Vitamin B, complex, 89 
deficiency, 182 

Vitamin £, deficiency, 78, 182, 203 
Vitamin deficiency, 24 
\olvulus, 53» 54, SS, 56 
V smiting, dog and cat, 91 
pig, 86 

Vomiting, stercoraceous, 91 


Whistling,^* 108 

White blood cells, classification, 360 
interpretation, 381 
picture, 357 
White scour, 77, 79 
Wintrobe method, 355 
Wooden Tongue, (See ActinobaciUosis) 
Wood’s glass, 242 

Worm eggs, concentration methods, 

336 

direct smear, 335 
flotation methods, 336 
sedimentation, 336 
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Worm egg counting technique, 337 
De Riva, 339 

Gordon*Wiutlock (modified), 337 
Stoll (modified), 339 
Worm egg counts, int^retation, 345 
Worm Iwse examination, 340 
identification, 340 


X-ray damage, 265, 383 
examination (See Radiologic 

Yawning, aa 

Zichl-Neelsen’s stain, 323 
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